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IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 



NOVARTIS VACCINES AND 
DIAGNOSTICS, INC. 
4560 Horton Street 
Emeryville, CA 94608-2916 



Plaintiff, 



HON. JOHN J. DOLL 

Acting Under Secretary of Commerce for 

Intellectual Property and Acting Director of the 

United States Patent and Trademark Office 

Office of the General Counsel 

United States Patent and Trademark Office 

P.O. Box 15667, Arlington, VA 22215 

Madison Building East, Room 10B20 

600 Dulany Street, Alexandria, VA 22314 

Defendant 



Civil Action No. 



COMPLAINT 

Plaintiff Novartis Vaccines and Diagnostics, Inc. ("Novartis" or "Plaintiff'), for its 
complaint against the Honorable John J. Doll ("Doll" or "Defendant"), states as follows: 

NATURE OF THE ACTION 
1 . This is an action by Novartis, the owner and assignee of United States Patent No. 
7,470,709 ("the '709 patent") for review of the determination by Defendant, pursuant to 35 
U.S.C. § 154(b)(3)(B), of the patent term adjustment of the '709 patent. Novartis seeks a 
judgment, pursuant to 35 U.S.C. § 154(b)(4)(A), that the patent term adjustment for the '709 
patent be changed from 392 days to 81 1 days. 

. 2. This action arises under 35 U.S.C. § 154 and the Administrative Procedure Act, 5 
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U.S.C. §§701-706. 

THE PARTIES 

3. Novartis is a corporation organized and existing under the laws of Delaware with 
its principal place of business at 350 Massachusetts Avenue, Cambridge, MA 02139. 

4. Doll is the Acting Under Secretary of Commerce for Intellectual Property and 
Acting Director of the United States Patent and Trademark Office ("PTO"), acting in his official 
capacity. The Acting Director is the head of the PTO and is responsible for superintending or 
performing all duties required by law with respect to the granting and issuing of patents, and is 
designated by statute as the official responsible for determining the period of patent term 
adjustments under 35 U.S.C. § 154(b)(3)(B). 

JURISDICTION AND VENUE 

5. This Court has jurisdiction to hear this action and is authorized to issue the relief 
sought pursuant to 28 U.S.C. §§ 1331, 1338(a) and 1361, 35 U.S.C. § 154(b)(4)(A), and 5 U.S.C. 
§§701-706. 

6. Venue is proper in this district by virtue of 35 U.S.C. § 154(b)(4)(A). 

7. This Complaint is being timely filed in accordance with 35 U.S.C. § 1 54(b)(4)(A). 

FACTS 

8. Novartis is the assignee of all right, title and interest in the '709 patent, as 
evidenced by records on deposit with the PTO and the face of the '709 patent. As such, Novartis 
is the real party in interest in this case. 

9. Paul A. Barsanti, Dirksen Bussiere, Stephen D. Harrison, Carta C. Heise, Johanna 
M. Jansen, Elisa Jazan, Timothy D. Machajewski, Christopher McBride, William R. McCrea, Jr., 
Simon Ng, Zhi-Jie Ni, Sabina Pecchi, Keith B. Pfister, Savithri Ramurthy, Paul A. Renhowe, 
Cynthia M. Shafer, Joel B. Silver, Allan S. Wagman, Marion Wiesmann, and Kelly Wayman are 
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the inventors of patent application number 10/644,055 ("the '055 application") which was filed 
on August 19, 2003 (the "Filing Date"). 

10. On June 13, 2006, the PTO mailed a Requirement for Restriction/Election as to 
the '055 application (the "First Office Action"). 

11. On March 16, 2007, Novartis filed its response to the PTO's September 18, 2006 
Non-Final Rejection as to the '055 application (the "First Non-Final Rejection"). 

12. On October 12, 2007, Novartis filed a Request for Continued Examination in 
response to the PTO's June 11, 2007 Final Rejection as to the '055 application (the "Final 
Rejection"). 

13. On June 20, 2008, Novartis filed its response to the PTO's December 21, 2007 
Non-Final Rejection as to the '055 application (the "Second Non-Final Rejection"). 

14. On August 15, 2008, the PTO mailed a Notice of Allowance and Fees Due for the. 
'055 application ("Notice of Allowance"). Included in the Notice of Allowance was a 
Determination of Patent Term Adjustment in which the PTO indicated that the patent term 
adjustment to date for the '055 application was 392 days. 

15. On November 12, 2008, Novartis paid the issue fee for the '055 application, 
thereby satisfying all outstanding requirements for issuance of a patent therefrom. 

16. On December 10, 2008, the PTO mailed an Issue Notification for the '055 
application. Included in the Issue Notification was a Determination of Patent Term Adjustment 
in which the PTO indicated that the patent term adjustment for the '055 application was 392 
days. 

17. On December 30, 2008, the '055 application issued as the '709 patent, reflecting a 
patent term adjustment of 392 days. A true and correct copy of the '709 patent is attached hereto 
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as Exhibit A. 

18. On February 25, 2009, Novartis filed with the PTO an Application for Patent 
Term Adjustment Post-Grant requesting that the PTO change its patent term adjustment for the 
c 709 patent (the "PTA Application"). 

19. The PTA Application is still pending before the PTO. 

20. 35 U.S.C. § 154(b) requires that patent terms be adjusted to compensate for 
failure of the PTO to take certain actions on patent applications within designated time limits. 35 
U.S.C. § 154(b)(3) requires the Director of the PTO to determine the patent term adjustment for 
each patent. 

21. In calculating the patent term adjustment, the Director must take into account 
PTO delays under 35 U.S.C. § 154(b)(1), any overlapping periods in the PTO delays under 35 
U.S.C. § 154(b)(2)(A), and any applicant delays under 35 U.S.C. § 154(b)(2)(C). 

22. Under 35 U.S.C. § 154(b)(4)(A), "[a]n applicant dissatisfied with a determination 
made by the Director under paragraph (3) shall have remedy by a civil action against the Director 
filed in the United States District Court for the District of Columbia within 180 days after the 
grant of the patent. Chapter 7 of title 5 shall apply to such action." 

CLAIM FOR RELIEF 

23. The allegations of paragraphs 1-22 are incorporated in this claim for relief as if 
fully set forth herein. 

24. The currently challenged patent term adjustment for the '709 patent, as 
determined by the Defendant under 35 U.S.C. § 154(b) and listed on the face of the '709 patent, 
is 392 days. (See Exh. A at p. 1). This determination of the 392-day patent term adjustment is in 
error. 
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25. Under 35 U.S.C. § 154(b)(l)(A)(i), Novartis is entitled to an adjustment of the 
term of the '709 patent for a period of 602 days, the number of days attributable to PTO 
examination delay ("A Delay"). The A Delay period of 602 days is due to the PTO's failure to 
mail an action under 35 U.S.C. § 132 not later than 14 months from the actual filing date of the 
application. This period consists of the length of time from October 19, 2004 (14 months after 
the Filing Date) to June 13, 2006 (the mailing date of the First Office Action). 

26. Under 35 U.S.C. § 154(b)(1)(B), Novartis is entitled to an additional adjustment 
of the term of the '709 patent for a period of 419 days, the number of days attributable to the 
PTO 's "failure ... to issue a patent within 3 years after the actual filing date of the application in 
the United States," but not including "any time consumed by continued examination of the 
application requested by the applicant under section 132 (b)" ("B Delay"). The B Delay period , 
consists of the period commencing August 19, 2006 (three years after the filing date of the '055 
application) until October 12, 2007 (the filing date of the Request for Continued Examination). 

27. 35 U.S.C. § 154(b)(2)(A) provides that "to the extent that periods of delay 
attributable to grounds specified in paragraph [154(b)(1)] overlap, the period of any adjustment 
granted under this subsection shall not exceed the actual number of days the issuance of the 
patent was delayed." For the '709 patent, none of the A Delay period overlaps with the B Delay 
period. Therefore, there is no period of overlap to be excluded from the determination of patent 
term adjustment for the '709 patent under 35 U.S.C. § 154(b)(2)(A). 

28. 35 U.S.C. § 154(b)(2)(C)(i) provides that "the period of adjustment of the term of 
a patent under paragraph [154(b)(1)] shall be reduced by a period equal to the period of time 
during which the applicant failed to engage in reasonable efforts to conclude prosecution of the 
application." 35 U.S.C. § 154(b)(2)(C)(ii) provides that "an applicant shall be deemed to have 
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failed to engage in reasonable efforts to conclude processing or examination of an application for 
the cumulative total of any periods of time in excess of 3 months that are taken to respond to a 
notice from the Office making any rejection, objection, argument, or other request." ("C 
Reduction"). 

29. For the '709 patent, a total of 210 days constitute C Reduction as follows: 

a. Delay by Novartis in filing its response to the First Non-Final Rejection on 
March 16, 2007, a date in excess of 3 months by 88 days. 

b. Delay by Novartis in filing of its Request for Continued Examination in 
response to the Final Rejection on October 12, 2007, a date in excess of 3 months by 31 days. 

c. Delay by Novartis in filing its response to the Second Non-Final Rejection 
on June 20, 2008, a date in excess of 3 months by 91 days. 

30. Accordingly, the correct patent term adjustment for the '709 patent is 811 days: 
the sum of the 602 days of A Delay and the 419 days of B Delay, minus the 210 days of C 
Reduction. 

31. Defendant's determination that the period of the patent term adjustment for the 
'709 patent is only 392 days is arbitrary, capricious, an abuse of discretion, or otherwise not in 
accordance with law and in excess of statutory jurisdiction, authority or limitation. 

32. Moreover, Defendant's determination that the period of the patent term 
adjustment for the '709 patent is only 392 days conflicts with this Court's judgment in Wveth v. 
Dudas, 580 F.Supp.2d 138 (D.D.C. 2008), which explains the proper method for calculating 
patent term adjustments under 35 U.S.C § 154(b). 
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WHEREFORE, Novartis respectfully prays that this Court: 

A. Issue an Order changing the period of patent term adjustment for the '709 patent 
from 392 days to 81 1 days, and requiring Defendant to alter the term of the '709 patent to reflect 
the 8 1 1 -day patent term adjustment; and 

B. . Grant such other and further relief as the nature of the case may admit or require 
and as may be just and equitable. 



Respectfully submitted, 



Dated: June 30, 2009 






Daniel J. Kelly (DC 


Bar No. 397795) 




McCARTER & EN 


GLISH, LLP 




265 Franklin Street] 






Boston, MA 02110 






Tel: 617-449-6526 






Fax: 617-326-3088 






Scott S. Christie 





McCARTER & ENGLISH, LLP 
Four Gateway Center 
100 Mulberry Street 
Newark, NJ 07102 
Tel: 973-622-4444 
Fax: 973-624-7070 

Attorneys for Plaintiff Novartis Vaccines 
and Diagnostics, Inc. 



MEl 8702331V.1 



7 



Case 1 :09-cv-01 201 -RMC Document 



iniiniiniiniiii 



US007470709B2 



(12) United States Patent 

Barsanti et al. 



(io) Patent No-: US 7,470,709 B2 
(45) Date of Patent: Dec. 30, 2008 



(54) BENZLMEDAZOLE QUINOLLNONES AND 
USES THEREOF 

(75) Inventors: Paul A. Barsanti, Pleasant Hill, CA 
(US); Dirksen Bussiere, San Leandro, 
CA (US); Stephen D. Harrison, Albany, 
CA (US); Carla C. Heise, Benicia, CA 
(US); Johanna M. Jansen, San 
Francisco, CA (US): Elisa Jazan, 
Richmond CA (US); Timothy D. 
Machajewski, Martinez, CA (US); 
Christopher McBride. Oakland, CA 
(US); William R. McCrea, Jr., 
Berkeley, CA (US); Simon Ng, Walnut 
Creek, CA (US); Zhi-Jie Ni, Fremont, 
CA (US); Sabina Pecchi, Oakland, CA 
(US); Keith B. Pfister, San Ramon, CA 
(US); Savithri Ramurthy, Walnut 
Creek, CA (US); Paul A. Renhowe, 
Danville, CA (US); Cynthia M. Shafer, 
El Sobrante, CA (US); Joel B. Silver, 
Santa Cruz, CA (US); Allan S. 
Wagman, Belmont, CA (US); Marion 
Wiesmann, Brisbane, CA (US); Kelly 
Wayman, San Rafael, CA (US) 

(73) Assignee: Novartis Vaccines and Diagnostics, 
Inc., Emeryville, CA (US) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 392 days. 

(21) Appl.No.: 10/644,055 

(22) Filed: Aug. 19, 2003 

(65) Prior Publication Data 

US 2004/0092535 Al May 1 3, 2004 

Related U.S. Application Data 

(60) Provisional application No. 60/405.729, filed on Aug. 
23, 2002, provisional application No. 60/426,107, 
filed on Nov. 13, 2002, provisional application No. 
60/426,226, filed on Nov. 13, 2002, provisional appli- 
cation No. 60/426,282, filed on Nov. 13, 2002, provi- 
sional application No. 60/428,210, filed on Nov. 21, 
2002, provisional application No. 60/460,328, filed on 
Apr. 3, 2003, provisional application No. 60/460,493, 
filed on Apr. 3, 2003, provisional application No. 
60/460,327, filed on Apr. 3, 2003 ; provisional applica- 
tion No. 60/478,916, filed on Jun. 16, 2003, provi- 
sional application No. 60/484,048, filed on Jul. 1, 
2003. 

(51) Int. CI. 

A61K 31/47 (2006.01) 

(52) U.S. CI 514/312; 514/314; 514/313 

(58) Field of Classification Search 514/312, 

514/314,313; 546/270.1 
See application file for complete search history. 



(56) References Cited 

U.S. PATENT DOCUMENTS 
4,659,657 A 4/1987 Hamisch ct al. 

(Continued) 
FOREIGN PATENT DOCUMENTS 
DE 2363459 6/1975 

(Continued) 

OTHER PUBLICATIONS 

Salmon, S. E. et al. . Basic & Clinical Pharmacology. Seventh Edition, 
edited by B. Katzung, Appleton & Lange, pp. 29, 881-884 (1998). 

(Continued) 

Primary Examiner — D. Margaret Seaman 

(74) Attorney, Agent, or Firm — Joseph P. Meara; Foley & 

Lardner LLP 



(57) 



ABSTRACT 



Methods of inhibiting various enzymes and treating various 
conditions are provided that include administering to a sub- 
ject a compound of Structure 1 or IB, a pharmaceutical ly 
acceptable salt thereof, a tautomer thereof, or a pharmaceu- 
tically acceptable salt of the tautomer. Compounds having the 
Structure I and IB have the following structures and have the 
variables described herein. Such compounds may be used to 
prepare medicaments for use in inhibiting various enzymes 
and for use in treating conditions mediated by such enzymes. 




IB 



17 Claims, 14 Drawing Sheets 



Case 1 :09-cv-01201-RMC Document 1-2 Filed 06/30/2009 Page 2 of 190 



US 7,470,709 B2 

Page 2 



A 
A 
A 
A 
A 
A 



A 
A 
A 
E 
A 
A 
A 
A 



5,073,492 
5,151,360 
5.330,992 
5,414,088 
5,585,380 
5,646,153 
5,710,158 A 
5,763,441 A 
5,792,771 
5,801,212 
5,855,866 
RE36,256 
5,942,385 
5,981,569 
6,057,320 
6,137,010 
6,174,912 Bl 
6,258,951 Bl 
6,303,600 Bl 
6,306,874 Bl 
6,313,138 Bl 
RE37,650 E 
6,420,382 B2 
6,479,512 Bl 
6,593,344 Bl 
6,605,617 B2* 
6,759,417 B2 
6,762,194 B2 
6,774,237 B2 
6,774,327 Bl 
6,800,760 B2* 
2002/0103230 Al 
2002/0107392 Al* 
2003/0028018 Al 
2003/0087854 Al 
2003/0158224 Al 
2003/0207883 Al 
2004/0220196 Al 
2005/0261307 Al 



PATENT DOCUMENTS 


WO 


WO 00/S831 ^ 

WW UW JO.) 1 J 


10/7000 






WO 


WO 00/71 129 


1 1/2000 


12/1991 


Chen et al. 


WO 


01/02369 


1/2001 


9/1992 


Handa ct al . 


WO 


WO 01/12169 
vvw \j it 1^ iuy 


2/200 1 


7/1994 


Eissenstat et al. 


WO 


01/28991 


4/200 1 


5/1995 


Von Der Saal et at. 


VY W 


OI/7007S 


4/7 nni 


12/1996 


Bianco et al. 


WO 


WO 01/28991 


4/200 1 


7/1997 


Spada et al. 


/ WW 




//ZUU 1 


1/1998 


Myers et al. 




U If J J I 1H 


8/2001 


6/1998 


App et al. 


WW 


oi/^77s i 


o/ZUU 1 


8/1998 


App et al. 


wo 

WW 


OIM77^7 
\j i/ozzjz 


R/700 i 


9/1998 


Okamoto et al. 


w w 


WO O I/747Q6 

WW 1/1/ ZtZfO 


i 0/700 i 


1/1999 


Thorpe et a!. 




07/1 siri 


V7007 

J/ZWZ 


7/1999 


Spada et al. 


wo 


07/77 <;0£ 


J/ZWZ 


8/1999 


Hirth 


WO 


WO 07/ 1 SIS'* 
WW UZ/ IojOj 


3/2002 


11/1999 


App et al. 


W/O 
WW 


vvw uz/zz jy$ 


1/7 007 


5/2000 


Spada et al. 


wo 

WW 




4/2002 


10/2000 


Joo et al. 


WO 
WW 


WW UZ/zO / 1 o 


4/7007 
*f/ZUvZ 


1/2001 


Beck et al. 


wo 

WW 


wo 07 /o ^£fiQ7 

WW UZ/UjOO?/ 


8/2002 


7/2001 


Lohmann et al. 


WO 


03/004488 


1/2003 


10/2001 


Cox et al. 


WO 


WO 03/033472 


4/2003 


10/2001 


Fraley et al. 


WO 


WO 03/087095 


10/2003 


11/2001 


Fraley ct al. 


WO 


WO 2004/018419 


3/2004 


4/2002 


Myers et al. 


WO 


WO 2004/030620 


4/2004 


7/2002 


Fraley et al. 


WO 


WO 2004/031401 


4/2004 


1 1/2002 


Fraley et al. 


WO 


WO 2004/043389 


5/2004 


7/2003 


Biedermann et al. 


WO 


WO 2004/063151 


7/2004 


8/2003 




... 514/312 wo 


WO 2004/087153 


10/2004 


7/2004 


Renhowe et al. 


WO 


WO 2005/046589 


5/2005 


7/2004 


Renhowe et al. 


WO 


WO 2005/053692 


6/2005 


8/2004 


Renhowe et al. 


WO 


WO 2006/081445 


8/2006 



8/2004 
10/2004 
8/2002 
8/2002 
2/2003 
5/2003 
8/2003 
1 1/2003 
1 1/2004 
1 1/2005 



Wong 

Renhowe etal 546/270.1 

Renhowe et al. 

Renhowe etal 544/60 

Renhowe et al. 
Monia et al. 
Renhowe et al. 
Renhowe et al. 
Hannah et al. 
Cai ct al. 



FOREIGN PATENT DOCUMENTS 



DE 


3634066 


4/1988 


DE 


19841985 


3/2000 


EP 


0290153 


11/1988 


EP 


0 509 717 


4/1992 


EP 


0 508 800 


10/1992 


EP 


0 747 771 


12/1996 


EP 


0 797 376 


9/1997 


EP 


0 290 153 


11/1998 


EP 


1 086 705 


3/2001 


HU 


P0 104752 


7/2002 


JP 


63230687 


9/1988 


JP 


6-9952 


1/1994 


JP 


7-43896 


2/1995 


JP 


8-29973 


2/1996 


JP 


63-258903 


10/1998 


WO 


92/18483 


10/1992 


WO 


92/20642 


11/1992 


wo 


95/15758 


6/1995 


wo 


95/18801 


7/1995 


wo 


97/03069 


1/1997 


wo 


97/34876 


9/1997 


wo 


97/48694 


12/1997 


wo 


98/13350 


4/1998 


wo 


99/10349 


3/1999 


wo 


99/50263 


10/1999 


wo 


99/65897 


12/1999 


wo 


WO 00/03990 


1/2000 


wo 


WO 00/20400 


4/2000 


wo 


00/27379 


5/2000 



OTHER PUBLICATIONS 

Milauer, B. et al., "Glioblastoma Growth Inhibited In Vivo by a 

Dominant-Negative Flk-1 Mutant," Nature, vol. 367, pp. 576-579 

(1994); published by Nature Publishing Group. 

Pinedo, H. M. et al., "Translation^ Research: The Role ofVEGF in 

Tumor Angiogenesis," The Oncologist 2000, vol. 5(suppl. l),pp. 1-2 

(2000). 

McMahon, G., "VEGF Receptor Signaling in Tumor Angiogenesis," 
The Oncologist 2000, vol. 5 (suppl. 1), pp. 3-10 (2000). 
European Search Report dated Feb. 28, 2006 for EP 05017665.0. 
Ukrainets, et al., "Effective Synthesis of 3-(Benzimidazol-2-yl)-4- 
Hydroxy-2-Oxo-l,2-Dihydroquinolines," Tetrahedron Letters, vol. 
36, No. 42, 1995, pp. 7747-7748. 

Carla Heise, et al., "In vivo Preclinical Evaluation of Tyrosine Kinase 
Inhibitors with Potent Effects on Tumor Angiogenesis, Growth and 
Metastasis," Abstract and presentation material for a presentation at 
the American Association for Cancer Research meeting held in Apr. 
2002. 

U.S. Appl. No. 10/644,055, Barsanti, et al., Aug. 2003. 
U.S. Appl. No. 10/839,793, Barsanti, et al., May 2004. 
U.S. Appl. No. 10/982,543, Cai, et al., Nov. 2004. 
Cecil, Textbook of Medicine, 21 st Edition (2000), Goldman & Ben- 
nett (Editors), W.B. Saunders Company (Publ isher), Chapter 198, pp. 
1060-1074). 

International Search Report for PCT/US2 005/005 3 16 dated Nov. 28, 
2005. 

Zetter, B. R., "Angiogenesis and Tumor Metastasis," Annu. Rev. 
Med., 1998, vol. 49, pp. 407-424; published by Annual Review Inc. 
MSNBC News Services, "Mixed results on new cancer drug,'* Nov. 9, 
2000. 

Gura, T, "Systems for Identifying New Drugs Are Often Faulty," 
Science, 1997, vol. 278, pp. 104 1-1042. 

Dermer, G. B., "Another Anniversary for the War on Cancer,'* 
Biotechnology, 1994, vol. 12, p. 320. 

Freshney, R. I., Culture of Animal Cells— A Manual of Basic Tech- 
nique, 1983, pp. 1-4; published by Alan R. Liss, Inc. 
Angiogenesis Foundation, "New Study Shows That Acute Myeloid 
Leukemia is Angiogenesis-Dependent," Jan. 4, 2000; www.angio. 
org/newsandviews/ archive2000/jan_4_2000.html. 



Case 1:09-cv-01 201 -RMC Document 1-2 Filed 06/30/2009 Page 3 of 190 

US 7,470,709 B2 

Page 3 



Hussong, J. W. et aj., ''Evidence of increased angiogenesis in acute 
myeloid leukemia;* Blood, 2000, vol. 95(1 ), pp. 309-3 1 3; The Ameri- 
can Society of Hematology. 

Kerbel, R. S., "Tumor Angiogenesis: Past, Present and Near Future," 
Carcinogenesis. 2000, vol. 21(3), pp. 505-515; Oxford University 
Press. 

Lundberg, L. G. et al ., "Bone Marrow in Polycythemia Vera, Chronic 
Myelocytic Leukemia, and Myelofibrosis Has an Increased Vascu- 
larity," American Journal of Pathology, 2000, vol. 1 57(1), pp. 1 5- 19. 
Dankbar, B. et al, "Vascular endothelial growth factor and 
interleukin-6 in paracrine tumor-stromal cell interactions in multiple 
myeloma," Blood, 2000, vol. 5(8), pp. 2630-2636. 
Menzel, T. et al., "Elevated Intracellular Level of Basic Fibroblast 
Growth Factor Correlates with Stage of Chronic Lymphocytic Leu- 
kemia and is Associated With Resistance to Fludarabine," Blood, 
1996, vol. 87(3), pp. 1056-1063. 

Gruber, G. et al., "Basic Fibroblast Growth Factor is Expressed in 
CD19/CD1 lc-Positive Cells in Hairy Cell Leukemia," Blood, 1999, 
vol. 94(3), pp. 1077-1085. 

Grand, et al., Targeting FGFR3 in Multiple Myeloma: Inhibition of 
t(4;14) Positive Cells by SU5402 and PD173074, Leukemia, 2004, 
vol. 18, pp. 962-966. 

Dalton, ct al., "Multiple Myeloma," Hematology, Am. Soc. Hcmatol. 
Educ. Program, 2001, 157-77. 

International Search Report for PCT/US04/36956 dated Oct. 2, 2006. 
Gontero et al.. "Metastasis Markers in Bladder Cancer: A Review of 
the Literature and Clinical Considerations", European Urology, vol. 
46, pp. 296-3 11 (2004). 

Kirstcin, CA 145:201781, abstract only of Recent Patents on Anti- 
cancer Drug Discovery, vol. 1(2), pp. 153-161 (2006). 
Bastin, et al., "Salt Selection and Optimisation Procedures for 
Parmaceutical New Chemical Entities," Organic Process Researdi & 
Development, vol. 4, pp. 427-435, 2000. 

Winstead, E., "p53 Gene May Help Fight Tumors," NCI Cancer 
Bulletin, vol. 4, No. 5, pp. 1-2, 2007. 

Yao. et al., "Cell -specific but p53 -independent Regulation of Vascu- 
lar Endothelial Growth Factor Expression of Interferons in Human 
Glioblastoma Cells" Journal of N euro-Oncology, vol. 76, pp. 219- 
225, 2006. 

Yoo, et al., "Synchronous Elevation of Soluble Intercellular Adhe- 
sion Molecule- 1 (ICAM-1) and Vascular Cell Adhesion Molecule- 1 
(VCAM-1) Correlates with Gastric Cancer Progression," Yonsei 
Medical Journal, vol. 39, No. 1, pp. 27-36, 1998. 
Zeng, et al., "HDAC3 is crucial in shear- and VEGF-inthiced stem 
cell differentiation toward endothelial cells," The Journal of Cell 
Biology, vol. 174, No. 7, pp. 1059-1069, 2006. 
Aprelikova, O., et al., "FLT4, a novel Class III Receptor Tyrosine 
Kinase in chromosome 5q33-qterl," Cancer Res., vol. 52, pp. 746- 
748, Feb. 1, 1992, published by The American Association forCancer 
Research, Stanford University Libraries' High Wire Press, Califor- 
nia, United States of America. 

Beals, C. R. et al., "Nuclear Export of NF-ATc Enhanced by Glyco- 
gen Synthase Kinase-3 ," Science, vol. 275, pp. 1903-1933, Mar. 28, 
1997. 

Brownlees, J. et al., 4 Tau phosphorylation in transgenic mice express- 
ing glycogen synthase kinase- 3 p transgenes," NeuroReport, vol. 8, 
No. 15, pp. 3251-3255, Oct. 20, 1997; published by Rapid Science 
Publishers. 

Chan, T. A. et al., "14-3-3o is required to prevent mitotic catastrophe 
after DNA damage," Nature, vol. 401, pp. 616-620, Oct. 7, 1999; 
published by Macmillan Magazines Ltd. 

Chen, G. et al., "The Mood-Stabilizing Agent Valproate Inhibits the 
Activity of Glycogen Synthase Kinase-3," J. Neurochem., vol. 72, 
No. 3, 1999, pp. 1327-1330; published by Lippincott Williams & 
Wilkins, Inc., Philadelphia. 

Chesi, M. et al., "Activated fibroblast growth factor receptor 3 is an 
oncogene that contributes to tumor progression in multiple 
myeloma," Blood, vol. 97, No. 3, pp. 729-736, Feb. I, 2001; pub- 
lished by The American Society of Hematology. 
Connolly, D., et al., "Human Vascular Permeability Factor" J Biol. 
Chem., vol. 264, pp. 20017-20024, 1989, published by The American 



Society for Biochemistry and Molecular Biology, Inc., Stanford Uni- 
versity Libraries* High Wire Press, California, United States of 
America. 

Connolly, D., et al., "Tumor Vascular Permeability Factor Stimulates 
Endothelial Cell Growth and Angiogenesis," J. Clin. Invest., vol. 84, 
pp. 1470-1478, Nov. 1989, published by The American Society for 
Clinical Investigation, Inc.. Stanford University Libraries' High Wire 
Press, California, United States of America. 
Cross, A. E. et al., "The inhibition of glycogen synthase kinase-3 by 
insulin or insulin-like growth factor 1 in the rat skeletal muscle cell 
line L6 blocked by wortmannin, but not by rapamycin: evidence that 
wortmannin blocks activation of the mitogen-activatcd protein kinase 
pathway in L6 cells between Ras and Raf " Biochem J, vol. 303, pp. 
21-26, 1994; (printed in Great Britain). 

DeVries, C, et al., "The fins-Like Tyrosine Kinase, a Receptor for 
Vascular Endothelial Growth Factor," Science, vol. 255, pp. 989-99 1 , 
Feb. 21 , 1992, published by The American Society for the Advance- 
ment of Science, Stanford University Libraries' High Wire Press, 
California. United States of America. 

Doukas, M. A. et al., "Effect of Lithium on Stem Cell and Stromal 
Cell Proliferation in vitro," Exp. Hematoi, vol. 14, pp. 215-221, 
19S6; published by International Society for Experimental Hematol- 
ogy. 

Ferrara, N., et al., "The Biology of Vascular Endothelial Growth 
Factor," Endocrinol. Re\>.,\o\. 18, No. 1, pp. 4-25, 1997, published by 
The Endocrine Society, Stanford University Libraries' High Wire 
Press, California, United States of America. 
Fluckiger-Isler. R. E. et al., "Stimulation of rat liver glycogen 
systhesis by the adenosine kinase inhibitor 5-iodotubercidin," 
Biochem. J, vol. 292, pp. 85-91, 1993; (printed in Great Britain). 
Folkman, J., "Fighting Cancer by Attacking Its Blood Supply," Sci- 
entific American, vol. 275, pp. 150-154, Sep. 1996, published by 
Scientific American, Inc., New York, New York, United States of 
America. 

Hammond, W. P. et al., "Lithium Therapy of Canine Cyclic 
Hematopoiesis," Blood, vol. 55, No. I, pp. 26-28, Jan. 1980. 
Heinrich, M. C. et al., "Inhibition of KITTyrosine Kinase Activity: A 
Novel Molecular Approach to the Treatment of KIT-Positive Malig- 
nancies," J. Clin. Oncol., vol. 20, No. 6. pp. 1692-1703, Mar. 15, 
2002. 

Hennequin, L. R, etal., Design and Structure — Activity Relationship 
of a New Class of Potent VEGF Receptor Tyrosine Kinase Inhibi- 
tors,: J Med. Chem.,vol 42, No. 26, pp. 5369-5389, 1999; published 
by American Chemical Society, Washington, D.C. 
Hirao, A. et al., "DNA Damage-Induced Activation of p53 by the 
Checkpoint Kinase CHk2," Science, vol. 287, pp. 1824-1827, Mar. 

10, 2000. 

Klein, P. S. etal., "A molecular mechanism for the effect of lithium on 
development," Proc. Natl. Acad. Sci. USA, vol. 93, pp. 8455-8459, 
Aug. 1996. 

Lee, J. et al., "Positive Regulation of Weel by Chkl and 14-3-3 
Proteins," Molecular Biology of the Cell, vol. 12, pp. 55 1-563, Mar. 
2001; published by The American Society for Cell Biology. 
Leung, D., et al., "Vascular Endothelial Growth Factor Is a Secreted 
Angiogenic Mitogen," Science, vol. 246, pp. 1306-1309, Dec. 8, 
1989, published by The American Society for the Advancement of 
Science, Stanford University Libraries* High Wire Press, California, 
United States of America. 

Levis, M. et al., "A FLT3 -targeted tyrosine kinase inhibitor is 
cytotoxic to leukemia cells in vitro and in vivo," Blood, vol. 99, No. 

1 1, pp. 3885-3891, Jun. 1, 2002; published by the American Society 
of Hematology. 

Liu, Q. et al., "Chkl is an essential kinase that is regulated by Atr and 
required for the Gj/M DNA damage checkpoint," Genes & Develop- 
ment, vol. 14, 2000, pp. 1448-1459; published by Cold Springs 
Harbor Laboratory Press. 

Lopez-Girona, A. et al., "Nuclear localization of Cdc25 is regulated 
by DNA damage and a 1 4-3 -3 protein," Nature, vol . 397, pp. 1 72- 1 75, 
Jan. 14, 1999; published by Macmillan Magazines Ltd. 
Lovestone, S. et al., "Alzheimer's disease-like phosphorylation of the 
micro tubule-associated protein tau by glycogen synthase kinase-3 in 
transfected mammalian cells," Current Biology, vol. 4, pp. 1077- 
1086, Dec. 1, 1994; published by Elsevier Science Ltd. 



Case 1:09-cv-01 201 -RMC Document 1-2 Filed 06/30/2009 Page 4 of 190 

US 7,470,709 B2 

Page 4 



Lymboussaki, A., "Vascular endothelial growth factors and their 
receptors in embryos, adults, and in tumors," Academic Dissertation, 
University of Helsinki, Molecular/Cancer Biology Laboratory and 
Department of Pathology, Haartman Institute, 1999. 
Maguire, MR, et al., "A New Series of PDGF Receptor Tyrosine 
Kinase Inhibitors: 3-Substitutcd Quinolinc Derivatives," J. Med. 
Chem., vol. 37, No. 14, pp. 2129-2137, 1994; published by American 
Chemical Society, Washington, D C. 

Massillon, D. et al., "Identification of the glycogenic compound 
5-iodotubercidin as a general protein kinase inhibitor" Biochem. J., 
vol. 299, pp. 123-128, 1994; printed in Great Britain. 
Matei, S., et al., "Condensation of ethyl 2-bcnzimidazoIcacctatc with 
carbonyl compounds," Rev. Chim.,vol 33, No. 6, pp. 527-530, 1989, 
published by the Central Institute of Chemistry, Bucharest, Romania. 
Mustonen. T., el al.. "Endothelial Receptor Tyrosine Kinases 
Involved in Angiogenesis," J. Cell Biology, vol. 129, No. 4, pp. 
895-898, May, 1995, published by The Rockfeller University Press, 
New York, New York, United States of America. 
Nonaka, S. et al., "Chronic lithium treatment robustly protects neu- 
rons in the central nervous system against excitotoxicity by inhibiting 
N-methyl-D-aspartate receptor-mediated calcium influx," Proc. 
Natl. Acad. Sci. USA, vol. 95, pp. 2642-2647, Mar. 1998. 
Parker, L. L. et al., "Inactivation of the p34cdc2-Cyclin B Complex 
by the Human WEE1 Tyrosine Kinase," Science, vol. 257, pp. 1955- 
1957, Sep. 25, 1992. 

Pei, J. -J. et al., "Distribution, Levels, and Activity of Glycogen 
Synthase Kinase-3 in the Alzheimer Disease Brain," Journal of 
Neuropathology and Expert mental Neurology, vol. 56, No. 1, pp. 
70-78, Jan. 1997; published by the American Association of 
Neuropathologists. 

Peng,C.-Y. et al., "Mitotic and G 2 Checkpoint Control: Regulation of 

14-3-3 Protein Binding by Phosphorylation of Cdc25C on Serine- 

216," Science, vol. 277, pp. 1501-1505, Sep. 5, 1997. 

Plouet, J., et al., "Isolation and characterization of a newly identified 

endothelial cell mitogen produced by AtT-20 cells," EM BO J., vol. 8, 

No. 12, pp. 3801-3806, 1989, published by IRL Press. 

Quinn, T., et al., "Fetal liver kinase 1 is a receptor for vascular 

endothelial growth factor and is selectively expressed in vascular 

endothelium," Proc. Natl. Acad. Sci. USA, vol. 90, pp. 7533-7537, 

Aug. 1993. 

Saito, Y. et al., "The mechanism by which epidermal growth factor 
inhibits glycogen synthase kinase 3 in A43 1 cells," Biochem. J. , vol. 
303, pp. 27-31, 1994; printed in Great Britain. 
Sanchez, Y. et al., "Conservation of theChkl Checkpoint Pathway in 
Mammals: Linkage of DNA Damage to Cdk Regulation Through 
Cdc25 r Science, vol. 277, pp. 1497-1501, Sep. 5, 1997. 
Shibuya, M., et al., "Nucleotide sequence and expression of a novel 
human receptor-type tyrosine kinase gene (fit) closely related to the 
fins family," Oncogene, vol. 5, pp. 519-524, 1990, published by 
Macmillan Press Ltd., Stockton Press Company, Great Britain. 
Smolich, B.D. et al., "The anti angiogenic protein kinase inhibitors 
SU5416 and SU6668 Inhibit the SCF receptor (c-kit) in a human 
myeloid leukemia cell line and in acute myeloid leukemia blasts" 
Blood, vol. 97, No . 5, pp. 14 1 3-142 1 , Mar. 1, 2001; published by The 
American Society of Hematology. 

Stambolic, V. et al., "Lithium inhibits glycogen synthase kinase-3 
activity and mimics Wingless signaling in intact cells," Current Biol- 
ogy, vol. 6, No. 12, pp. 1664-1668, 1996; published by Current 
Biology Ltd. ISSN 0960-9822. 

Stover, D. R„ "Recent advances in protein kinase inhibition: Current 
molecular scaffolds used for inhibitor synthesis," Current Opinion in 
Drug Discovery & Development, vol. 2, No. 4, pp. 274-285, 1999; 
published by PharmaPress Ltd., London, United Kingdom. 
Sun, T-Q. et al.. "PAR-1 is a Dishevelled-associated kinase and a 
positive regulator of Wnt signalling," Nature Cell Biology, vol. 3, pp. 
628-636, Jul. 2001; published by MacmiUan Magazines Ltd. 
Takashima, A. et al., "tau protein kinase I is essential for amyloid 
P-protein -induced neurotoxicity," Proc. Natl. Acad. Sci. USA, vol. 
90, pp. 7789-7793, Aug. 1993. 

Takashima, A. et al., "Presenilin 1 associates with glycogen synthase 
kinase-3 P and its substrate tau," Proc. Natl. Acad. Sci. USA, vol. 95, 
pp. 9637-9641, Aug. 1998; published by The National Academy of 
Sciences. 



Terman, B., et al., "Identification of a new endothelial cell growth 
factor receptor tyrosine kinase," Oficogene, vol. 6, pp. 1677-1683, 
1991, published by Macmillan Press Ltd., Stockton Press Company, 
Great Britain. 

Thomas, M.D., R. J. et al., "Progress in Geriatrics: Excitatory Amino 
Acids in Health and Disease," J. of the American Geriatrics Society, 
vol. 43, No. 11, Nov. 1995; published by American Geriatrics Soci- 
ety. 

Ukrainets, I., "Effective Synthesis of 3-(Benzimidazol-2-yI)-4- 
Hydroxy-2-Oxo-1.2-Dihydroquinolines," Tet. Lett., vol. 36, No. 42, 
pp. 7747-7748, 1995, published by Elsevier Science Ltd., Great 
Britain. 

Ukrainets, I., et al., "2-Carbethoxymethyl-4II-3,l-Benzoxazin-4- 
One. 3. Condensation of o-Phenylenediamine" pp. 198-200, trans- 
lated from Khimiya Geterotsiklicheskikh Soedinii, No. 2, pp. 239- 
241, Feb. 1992, published by Plenum Publ. Corp., London, Great 
Britain. 

Ukrainets, I., ct al., "4-Hydroxy-2-Quinoloncs 7.* Synthesis and 
Biological Properties of l-R-3-(2-Benzimidazolyl)-4-Hydroxy-2- 
Quinolones," pp. 92-94, translated from KJu'miya 
Geterotsiklicheskikii Soedinii, No. 1, pp. 105-108, Jan. 1993, pub- 
lished by Plenum Publ. Corp., London, Great Britain. 
Ukrainets, I., etal., "4-Hydroxy-2-Quinolones. 16* Condensation of 
N-R-Substituted Amides of 2-Carboxy-Malonanilic Acid With 
o-Phenylenediamine," pp. 941-944, translated from KJiimiya 
Geterotsiklicheskikii Soedinii, vol. 8, pp. 1 105-1 108, Aug. 1993, 
published by Plenum Publ. Corp., London, Great Britain. 
Ukrainets, I., et al., "4-Hydroxy-2-Quinolones. 32.* Synthesis and 
Antithyroid Activity of Thio Analogs of lH-2-OXO-3-(2- 
Benzimidazolyl)-4-HydroxyQuinoltne ," Chem. Heterocyclic Comp. , 
vol. 33, No. 5, pp. 600-604, 1997, published by Kluwer Academic 
Publishers, London, Great Britain. 

Ullrich, A., et al., "Signal Transduction by Receptors with Tyrosine 
Kinase Activity," Cell, vol. 61, pp. 203-212, Apr. 20. 1990, published 
by Cell Press, Cambridge, Massachusetts, United States of America, 
van der Geer, P., et al., "Receptor Protein-Tyrosine Kinases and Their 
Signal Transduction Pathways," Annu. Rev. Cell Biol., vol. 10, pp. 
251-337, 1994, published by Annual Reviews, Inc., Palo Alto, Cali- 
fornia, United States of America. 

Vogelstein, B. et al., "Surfing the p53 network," Nature, vol. 408, pp. 
307-310, Nov. 16, 2000; published by Macmillan Magazines Ltd. 
Welsh, G. I. et al., "Glycogen synthase kinase-3 is rapidly inactivated 
in response to insulin and phosphorylates eukaryotic initiation factor 
elF-2B," Biochem. J., vol. 294, pp. 625-629, 1993; printed in Great 
Britain. 

Yamasaki, Y. et al., "Pioglitazone (AD-4833) Ameliorates Insulin 
Resistance in Patients with NIDDM" TohokuJ. Exp. Med., vol. 183, 
pp. 173-183, 1997. 

Zhao, H. et al., "ATR-Mediated Checkpoint Pathways Regulate 
Phosphorylation and Activation of Human Chkl ," Molecular and 
Cellular Biology, vol. 21, No. 13, pp. 4129-4139, Jul. 2001; pub- 
lished by American Society for Microbiology. 
Zhang, Z. et al., "Destabilization of {5-catenin by mutations in 
presenilin- 1 potentiates neuronal apoptosis," Nature, vol. 395, pp. 
698-702, Oct. 15, 1998; published by Macmillan Publishers Ltd. 
List of compounds purchased from various vendors (3 pages). 
CAS printout for 304876-79-7 Registry File, entry date into Registry 
File Nov. 29, 2000. 

CAS printout for 300591-52-0 Registry File, entry date into Registry 
File Oct. 31, 2000. 

Majolini, M. B. et al., "Dysregulation of the Protein Tyrosine Kinase 
LCK in Lymphoproliferative Disorders and in Other Neoplasias," 
Leukemia and Lymphoma, vol . 3 5(3-4), 1999, pp. 245-254; published 
by OPA (Overseas Publishers Association) N.V. 
Susa, M. et al., "Src inhibitors: drugs for the treatment of 
osteoporosis, cancer or both?," HPS, vol. 21 , Dec. 2000, pp. 489-495; 
published by Elsevier Science Ltd. 

Berwanger, B. et al., "Loss of a FrW-regulated differentiation and 
growth arrest pathway in advanced stage neuroblastoma" Cancer 
Cell, vol. 2, Nov. 2002, pp. 377-386; published by Cell Press. 
Siemeister, G. et al., "Two Independent Mechanisms Essential for 
Tumor Angiogenesis: Inhibition of Human Melanoma Xenograft 
Growth by interfering with either the Vascular Endothelial Growth 



Case 1 :09-cv-01 201 -RMC Document 1-2 Filed 06/30/2009 Page 5 of 190 



US 7,470,709 B2 

Page 5 



Factor Receptor Pathway or the Tie-2 Pathway," Cancer Research, 
vol. 59, Jul 1, 1999, pp. 3185-3191. 

Valtola, R. et al., "VEGFR-3 and Its Ligand VEGF-C Are Associated 
with Angiogenesis in Breast Cancer." American Journal of Pathol- 
ogy, vol. 154, No. 5, May 1999, pp. 1381-1390; published by Ameri- 
can Society' for Investigative Pathology. 

Tnidel, S. et al., "CHIR-258, a novel, muJtitargeted tyrosine kinase 
inhibitor for the potential treatment of t(4;14) multiple myeloma," 
Blood, Apr. 1, 2005 : vol. 105, No. 7, pp. 2941-2948. 
Lee, S. H. et al., 'in vivo Target Modulation and Biological Activity 
of CHIR-258, a Multitargeted Growth Factor Receptor Kinase 



Inhibitor, in Colon Cancer Models," Clin. Cancer. Res., May 15, 
2005, vol. 11, No. 10; pp. 3633-3641. 

Lopes de Menezes, D. E. et aJ., "CHIR-258: A Potent Inhibitor of 
FLT3 Kinase in Experimental Tumor Xenograft Models of Human 
Acute Myelogenous Leukemia," Clin. Cancer. Res., Jul. 15, 2005, 
vol. 11, No. 14. pp. 5281-5291. 

Carmeliet P. et al. "Angiogenesis in Cancer and Other Diseases" 
Nature, 407, pp. 249-257 (2000). 

* cited by examiner 



Case 1 :09-cv-01 201 -RMC Document 1 -2 Filed 06/30/2009 Page 6 of 1 90 
U.S. Patent Dec. 30,2008 Sheet 1 of 14 US 7,470,709 B2 




Case 1:09-cv-01 201 -RMC Document 1-2 Filed 06/30/2009 Page 7 of 190 



U.S. Patent Dec. 30, 2008 Sheet 2 of 14 US 7,470,709 B2 



>» 




00>COS(fllO^(0(Mr 



uiqo|6oujdH |Oi)uoo P % 



Case 1:09-cv-01 201 -RMC Document 1-2 Filed 06/30/2009 Page 8 of 190 



U.S. Patent 



Dec. 30, 2008 



Sheet 3 of 14 



US 7,470,709 B2 



o 
o 



m tn <o « 
>»>»>»>* 

(o (Q (Q (Q 
"D "D "O T3 

^ *f CO CM 

O" C CT C7 

.* 

a a a a. 

£ E E E 

o o o o 
o o o o 



CO 




o 
o 
in 

CM 



o 
o 
o 

CM 



r 

o 
o 
m 



- i — 
o 
o 
o 



- 1 — 

o 
o 
m 



m 

CM 



o 

CM 



c 

s f 

CO 
Ui 

o 

CL 

s> 

CO 

Q 



- m 



IAI3S Tauin|0A JOiuni ued|Al 



Case 1:09-cv-01 201 -RMC Document 1-2 Filed 06/30/2009 Page 9 of 190 



U.S. Patent 



Dec. 30, 2008 



Sheet 4 of 14 



US 7,470,709 B2 



9 
U 



p > 0.05 


p = 0.002 
p = 0.002 






TG] 




# 
o 


## 
in in 


J* 
CL 

E 


CL CL 

E E 


o 

rH 


o o 



o o 

o o 

■ ■ 

0 o 

V V 

CL CL 

1 $ 

IN IN 

rs oo 

CL CL 

E E 

o o 

o in 



£2 



in 




o 

s 

CM 



O 
O 

CsJ 



— i — 

o 
o 

LO 



O 
CsJ 



10 



s 



B 

CO 

9 



- lO 



o 
o 
o 



o 
o 

LO 



Quiui) IAI3S + ujnjOA Jouini ued(/\| 



* 



Case 1:09-cv-01 201 -RMC Document 1-2 Filed 06/30/2009 Page 10 of 190 



U.S. Patent Dec. 30, 2008 Sheet 5 of 14 US 7,470,709 B2 




Case 1 :09-cv-01 201 -RMC Document 1 -2 Filed 06/30/2009 Page 1 1 of 1 90 
U.S. Patent Dec. 30,2008 Sheet 6 of 14 US 7,470,709 B2 




Case 1:09-cv-01201-RMC Document 1-2 Filed 06/30/2009 Page 12 of 190 




Case 1:09-cv-01 201 -RMC Document 1-2 Filed 06/30/2009 Page 13 of 190 
U.S. Patent Dec. 30, 2008 Sheet 8 of 14 US 7,470,709 B2 




i 1 1 1 1 1 1 i 1 r 




(tjfox) as + ucam amnio a -ionmx ara w 



Case 1:09-cv-01 201 -RMC Document 1-2 Filed 06/30/2009 Page 14 of 190 
U.S. Patent Dec. 30,2008 Sheet 9 of 14 US 7,470,709 B2 




Case 1 :09-cv-01 201 -RMC Document 1 -2 Filed 06/30/2009 Page 1 5 of 1 90 
U.S. Patent Dec. 30,2008 Sheet 10 of 14 US 7,470,709 B2 




Case 1 :09-cv-01 201 -RMC Document 1 -2 Filed 06/30/2009 Page 1 6 of 1 90 
U.S. Patent Dec. 30, 2008 Sheet 11 of 14 US 7,470,709 B2 




Case 1:09-cv-01 201 -RMC Document 1 -2 Filed 06/30/2009 Page 17 of 190 




Case 1:09-cv-01 201 -RMC Document 1-2 Filed 06/30/2009 Page 18 of 190 
U.S. Patent Dec. 30, 2008 Sheet 13 of 14 US 7,470,709 B2 



CM 

CD 




CO 



<£> 



to 



5 



CO 



CM 



O) 

c 

'5> 

B 

to 

<+* 

t» 

o 

CL 

CD 

>* 
to 

Q 



oo oooooooo 

OOOOOOQOOO 



(3S + C iuui) 9iun|0A Jouini ueai/u 



Case 1:09-cv-01 201 -RMC Document 1-2 Filed 06/30/2009 Page 19 of 190 



U.S. Patent Dec. 30, 2008 Sheet 14 of 14 US 7,470,709 B2 




CO CVJ CN t- 

(as 



~+ )(.uiiu) aiun|OA joiunj uee|/\j 



Case 1 :09-cv-01 201 -RMC Document 1 -2 Filed 06/30/2009 Page 20 of 1 90 



US 7,4 

1 

BENZIMIDAZOLK QUI NOLI NONES AND 
USES THEREOF 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

This application claims priority to the following U.S. pro- 
visional applications: U.S. Provisional Application No. 
60/405,729, hied on Aug. 23, 2002; U.S. Provisional Appli- 
cation No. 60/428,210, filed on Nov 2L 2002; U.S. Provi- 
sional Application No. 60/484,048 filed on Jul. 1 , 2003; U.S. 
Provisional Application No. 60/426,282, filed on Nov. 13, 
2002; U.S. Provisional Application No. 60/460,493, filed on 
Apr. 3, 2003; U.S. Provisional Application No. 60/426,226, 
filed on Nov. 13, 2002; U.S. Provisional Application No. 
60/460,327, filed on Apr. 3, 2003; U.S. Provisional Applica- 
tion No. 60/478,91 6, filed on Jun. 16, 2003; U.S. Provisional 
Application No. 60/426,107, filed on Nov. 13, 2002; and U.S. 
Provisional Application No. 60/460,328, filed on Apr. 3, 
2003. The disclosure of each of the above provisional appli- 
cations is herein incorporated by reference in its entirety and 
for all purposes as if fully set forth herein. 

FIELD OF THE INVENTION 

This invention pertains generally to methods and compo- 
sitions for treating a variety of patients and cell subjects. More 
particularly, the present invention provides novel composi- 
tions of matter and methods for angiogenesis inhibition, treat- 
ing cancer, treating diabetes, stimulating insulin-dependent 
processes, treating Alzheimer's disease, treating bipolar dis- 
order, treating central nervous system disorders, prolonging 
immune responses, reducing the splitting of centrosomes, 
blocking DNA repair, modulating cell cycle arrest, and inhib- 
iting enzymes such as serine/threonine kinases and tyrosine 
kinases. The present invention thus has application in the 
areas of oncology, diabetes, immunology, and medicinal 
chemistry. 

BACKGROUND OF THE INVENTION 

Capillaries reach into almost all tissues of the human body 
and supply tissues with oxygen and nutrients as well as 
removing waste products. Under typical conditions, the 
endothelial cells lining the capillaries do not divide, and cap- 
illaries, therefore, do not normally increase in number or size 
in a human adult. Under certain normal conditions, however, 
such as when a tissue is damaged, or during certain parts of 
the menstrual cycle, the capillaries begin to proliferate rap- 
idly. This process of forming new capillaries from pre-exist- 
ing blood vessels is known as angiogenesis or neovascular- 
ization. See Folkman, J. Scientific American 275, 150-154 
(1996). Angiogenesis during wound healing is an example of 
pathophysiological neovascularization during adult life. Dur- 
ing wound healing, the additional capillaries provide a supply 
of oxygen and nutrients, promote granulation tissue, and aid 
in waste removal. After termination of the healing process, 
the capillaries normally regress. Lymboussaki, A. "Vascular 
Endothelial Growth Factors and their Receptors in Embryos, 
Adults, and in Tumors" Academic Dissertation, University of 
Helsinki, Molecular/Cancer Biology Laboratory and Depart- 
ment of Pathology, Haartman Institute, (1999). 

Angiogenesis also plays an important role in the growth of 
cancer cells. It is known that once a nest of cancer cells 
reaches a certain size, roughly 1 to 2 mm in diameter, the 
cancer cells must develop a blood supply in order for the 
tumor to grow larger as diffusion will not be sufficient to 
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supply the cancer cells with enough oxygen and nutrients. 
Thus, inhibition of angiogenesis is expected to halt the growth 
of cancer cells. 

Receptor tyrosine kinases (RTKs) are transmembrane 

5 polypeptides that regulate developmental cell growth and 
differentiation, remodeling and regeneration of adult tissues. 
Mustonen, T. et al, J. Cell Biology 129, 895-898 (1995); van 
der Geer, P. et al. .Ann Rev. Cell Biol. 10, 251-337 (1994). 
Polypeptide ligands known as growth factors or cytokines, 

10 are known to activate RTKs. Signaling RTKs involves ligand 
binding and a shift in conformation in the external domain of 
the receptor resulting in its dimerization. Lymboussaki, A. 
"Vascular Endothelial Growth Factors and their Receptors in 
Embryos, Adults, and in Tumors" Academic Dissertation, 

15 University of Helsinki, Molecular/Cancer Biology Labora- 
tory and Department of Pathology, Haartman Institute, 
(1999); Ullrich, A. et al., Cell 61, 203-212 (1990). Binding of 
the ligand to the RTK results in receptor trans-phosphoryla- 
tion at specific tyrosine residues and subsequent activation of 

20 the catalytic domains for the phosphorylation of cytoplasmic 
substrates. Id. 

Two subfamilies of RTKs are specific to the vascular endot- 
helium. These include the vascular endothelial growth factor 
(VEGF) subfamily and the Tie receptor subfamily. Class V 

25 RTKs include VEGFR1 (FLT-1), VEGFR2 (KDR (human), 
Flk-1 (mouse)), and VEGFR3 (FLT-4). Shibuya, M. et al., 
Oncogene 5, 519-525 (1990); Terman, B. et al., Oncogene 6, 
1677-1683 (1991); Aprelikova, O. et al., Cancer Res. 52, 
746-748 (1992). 

30 Members of the VEGF subfamily have been described as 
being able to induce vascular permeability and endothelial 
cell proliferation and further identified as a major inducer of 
angiogenesis and vasculogenesis. Ferrara, N. et al., Endo- 
crinol. Rev. 18, 4-25 (1997). VEGF is known to specifically 

35 bind to RTKs including FLT-1 and Flk- 1 . DeVries, C. et al., 
Science 255, 989-991 (1992); Quinn, T. et al., Proc. Natl. 
Acad. Sci. 90, 7533-7537 (1993). VEGF stimulates the 
migration and proliferation of endothelial cells and induces 
angiogenesis both in vitro and in vivo. Connolly, D. et al., J. 

40 Biol. Chem. 264, 20017-20024 (1989); Connolly, D. et al., J. 
Clin. Invest. 84, 1470-1478 (1989); Ferrara, N. et al., Endo- 
crine Rew. 18, 4-25 (1997); Leung, D. et al., Science 246, 
1306-1309 (1989); Plouet, J. et al., EMBO J 8, 3801-3806 
(1989). 

45 Because angiogenesis is known to be critical to the growth 
of cancer and to be controlled by VEGF and VEGF-RTK, 
substantial efforts have been undertaken to develop com- 
pounds which inhibit or retard angiogenesis and inhibit 
VEGF-RTK. 

50 Platelet derived growth factor receptor kinase (PDGFR) i s 
another type of RTK. PDGF expression has been shown in a 
number of different solid tumors, from glioblastomas to pros- 
tate carcinomas. In these various tumor types, the biological 
role of PDGF signaling can vary from autocrine stimulation 

55 of cancer cell growth to more subtle paracrine interactions 
involving adjacent stroma and angiogenesis. Therefore, 
inhibiting the PDGFR kinase activity with small molecules 
may interfere with tumor growth and angiogenesis. 

Tie-2 is a membrane RTK. Upon binding to its ligand, 

60 Tie-2 is activated and phosphorylates its downstream signal 
proteins. Tie-2 kinase activity may then trigger a pathway of 
cellular response that leads to stabilization of vascular vessels 
in cancer. Therefore, blocking kinase activity of Tie-2, in 
synergy with blockage of activity of other angiogenic kinases 

65 such as VEGF and FGFR 1 receptor kinases, may be effective 
in cutting off the blood supply to cancer cells and in treating 
the disease. 
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FLT-3 is a receptor tyrosine kinase belonging to the PDGF 
Receptor family expressed on acute myelogenous leukemia 
(AML) cells in a majority of patients and can be present in 
wildtype form or have activating mutations that result in 
constitutively active kinase function. An internal tandem 5 
repeat (1TD) mutation is expressed in about 25% of AML 
patients and has been associated with poor prognosis in AML 
patients. Levis, M et al Blood 99 ? 1 1 ; 2002. 

c-Kit is another receptor tyrosine kinase belonging to 
PDGF Receptor family and is normally expressed in hemato- 10 
poietic progenitor, mast and germ cells. C-kit expression has 
been implicated in a number of cancers including mast cell 
leukemia, germ cell tumors, small -cell lung carcinoma, gas- 
trointestinal stromal tumors, acute myelogenous leukemia 
(AML), neuroblastoma, melanoma, ovarian carcinoma, 15 
breast carcinoma. Heinrich, M. C. et al; J. Clin. One. 20, 6 
1 692-1703, 2002 (review article); Smolich, B. D. et al Blood, 
97,5; 1413-1421. 

c-ABL is a tyrosine kinase that was originally identified as 
an oncogene product from the genome of the Abelson murine 20 
leukemia virus. About 90% of chronic myelogenous leuke- 
mia (CML), 20-30% of acute lymphoblastic leukemia (ALL) 
and about 1% of acute myeloblastic leukemia (AML) have a 
reciprocal translocation between chromsome 9 and 22. The 
translocation results in the 'Philadelphia' chromosome and is 25 
the reason for the expression of a chimeric BCR/ABL tran- 
script. 

FGFR3 is a tyrosine kinase associated with various can- 
cers. Fibroblast growth factor receptor 3 (FGFR3) is a class 
IV receptor tyrosine kinase. FGFR3 is deregulated due to a 30 
t(4, 14) translocation in about 15% of multiple myeloma 
patients. This translocation causes the expression of a func- 
tional FGFR3 that can respond to FGF1 in e.g. the bone 
microenvironment. In some cases, activating mutations that 
make FGFR3 ligand independent have been identified. These 35 
activating FGFR3 mutations have been found to cause Ras- 
like tumor progression and evidence exists that similar sig- 
naling pathways are utilized (Chesi et al Blood 2001 97 
729-736.). 

Glycogen synthase kinase 3 (GSK-3) is a serine/threonine 40 
kinase for which two isoforms, a and p, have been identified. 
Woodgett, Trends Biochem. Sci., 16:177-81 (1991). Both 
GSK-3 isoforms are constitutively active in resting cells. 
GSK-3 was originally identified as a kinase that inhibits gly- 
cogen synthase by direct phosphorylation. Upon insulin acti- 45 
vation, GSK-3 is inactivated, thereby allowing the activation 
of glycogen synthase and possibly other insulin-dependent 
events, such glucose transport. Subsequently, it has been 
shown that GSK-3 activity is also inactivated by other growth 
factors that, like insulin, signal through receptor tyrosine 50 
kinases (RTKs). Examples of such signaling molecules 
include IGF-1 and EGF. Saito et al., Biochem. J. ; 303:27-31 
(1994); Welsh et al., Biochem. J. 294:625-29 (1993); and 
Cross et al, Biochem. J., 303:21-26 (1994). 

Agents that inhibit GSK-3 activity are useful in the treat- 55 
ment of disorders that are mediated by GSK-3 activity. In 
addition, inhibition of GSK-3 rnimics the activation of growth 
factor signaling pathways and consequently GSK-3 inhibi- 
tors are useful in the treatment of diseases in which such 
pathways are insufficiently active. Examples of diseases that 60 
can be treated with GSK-3 inhibitors are described below. 

Diabetes mellitus is a serious metabolic disease that is 
defined by the presence of chronically elevated levels of 
blood glucose (hyperglycemia). This state of hyperglycemia 
is the result of a relative or absolute lack of activity of the 65 
peptide hormone, insulin. Insulin is produced and secreted by 
the p cells of the pancreas. Insulin is reported to promote 



glucose utilization, protein synthesis, and the formation and 
storage of carbohydrate energy as glycogen. Glucose is stored 
in the body as glycogen, a form of polymerized glucose, 
which may be converted back into glucose to meet metabo- 
lism requirements. Under normal conditions, insulin is 
secreted at both a basal rate and at enhanced rates following 
glucose stimulation, all to maintain metabolic homeostasis by 
the conversion of glucose into glycogen. 

The term diabetes mellitus encompasses several different 
hyperglycemic states. These states include Type 1 (insulin- 
dependent diabetes mellitus or IDDM) and Type 2 (non- 
insulin dependent diabetes mellitus or N1DDM) diabetes. The 
hyperglycemia present in individuals with Type 1 diabetes is 
associated with deficient, reduced, or nonexistent levels of 
insulin that are insufficient to maintain blood glucose levels 
within the physiological range. Conventionally, Type 1 dia- 
betes is treated by administration of replacement doses of 
insulin, generally by a parental route. Since GSK-3 inhibition 
stimulates insulin-dependent processes, it is useful in the 
treatment of type 1 diabetes. 

Type 2 diabetes is an increasingly prevalent disease of 
aging. It is initially characterized by decreased sensitivity to 
insulin and a compensatory elevation in circulating insulin 
concentrations, the latter of which is required to maintain 
normal blood glucose levels. Increased insulin levels are 
caused by increased secretion from the pancreatic beta cells, 
and the resulting hyperinsulinemia is associated with cardio- 
vascular complications of diabetes. As insulin resistance 
worsens, the demand on the pancreatic beta cells steadily 
increases until the pancreas can no longer provide adequate 
levels of insulin, resulting in elevated levels of glucose in the 
blood. Ultimately, overt hyperglycemia and hyperlipidemia 
occur, leading to the devastating long-term complications 
associated with diabetes, including cardiovascular disease, 
renal failure and blindness. The exact mechanism(s) causing 
type 2 diabetes are unknown, but result in impaired glucose 
transport into skeletal muscle and increased hepatic glucose 
production, in addition to inadequate insulin response. 
Dietary modifications are often ineffective, therefore the 
majority of patients ultimately require pharmaceutical inter- 
vention in an effort to prevent and/or slow the progression of 
the complications of the disease. Many patients can be treated 
with one or more of the many oral anti-diabetic agents avail- 
able, including sulfonylureas, to increase insulin secretion. 
Examples of sulfonylurea drugs include metformin for sup- 
pression of hepatic glucose production, and troglitazone, an 
insulin-sensitizing medication. Despite the utility of these 
agents, 30-40% of diabetics are not adequately controlled 
using these medications and require subcutaneous insulin 
injections. Additionally, each of these therapies has associ- 
ated side effects. For example, sulfonylureas can cause 
hypoglycemia and troglitazone can cause severe hepatoxic- 
ity. Presently, there is a need for new and improved drugs for 
the treatment of prediabetic and diabetic patients. 

As described above, GSK-3 inhibition stimulates insulin- 
dependent processes and is consequently useful in the treat- 
ment of type 2 diabetes. Recent data obtained using lithium 
salts provides evidence for this notion. The lithium ion has 
recently been reported to inhibit GSK-3 activity. Klein et al., 
PNAS 93:8455-9 (1996). Since 1924, lithium has been 
reported to have antidiabetic effects including the ability to 
reduce plasma glucose levels, increase glycogen uptake, 
potentiate insulin, up-regulate glucose synthase activity and 
to stimulate glycogen synthesis in skin, muscle and fat cells. 
However, lithium has not been widely accepted for use in the 
inhibition of GSK-3 activity, possibly because of its docu- 
mented effects on molecular targets other than GSK-3. The 
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purine analog 5-iodotubercidin, also a GSK-3 inhibitor, like- 
wise stimulates glycogen synthesis and antagonizes inactiva- 
tion of glycogen synthase by glucagon and vasopressin in rat 
liver cells. Fluckiger-Isler et al., Biochem J. 292:85-91 
(1993); and Massillon et al, Biochem ./. 299:123-8 (1994). 
However, this compound has also been shown to inhibit other 
serine/threonine and tyrosine kinases. Massillon et al., Bio- 
chem 7.299:123-8(1994). 

One of the main goals in the management of patients with 
diabetes mellitus is to achieve blood glucose levels that are as 
close to normal as possible. In general, obtaining normal 
postprandial blood glucose levels is more difficult than nor- 
malizing fasting hyperglycemia. In addition, some epidemio- 
logical studies suggest that postprandial hyperglycemia 
(PPHG) or hyperinsulinemia are independent risk factors for 
the development of macrovascular complications of diabetes 
mellitus. Recently, several drugs with differing pharmacody- 
namic profiles have been developed which target PPHG. 
These include insulin lispro, amylin analogues, alpha -gl u- 
cosidase inhibitors and meglitinide analogues. Insulin lispro 
has a more rapid onset of action and shorter duration of 
efficacy compared with regular human insulin. In clinical 
trials, the use of insulin lispro has been associated with 
improved control of PPHG and a reduced incidence of 
hypoglycemic episodes. Repaglinide. a meglitinide ana- 
logue, is a short-acting insulinotropic agent which, when 
given before meals, stimulates endogenous insulin secretions 
and lowers postprandial hyperglycaemic excursions. Both 
insulin lispro and repaglinide are associated with postpran- 
dial hyperinsulinaemia. In contrast, amylin analogues reduce 
PPHG by slowing gastric emptying and delivery of nutrients 
to the absorbing surface of the gut. Alpha-glucosidase inhibi- 
tors such as acarbose, miglitol and voglibose also reduce 
PPHG primarily by interfering with the carbohydrate-digest- 
ing enzymes and delaying glucose absorption. Yamasaki et 
al., TohokuJExpMed 1997; 183(3):1 73-83. The GSK inhibi- 
tors of the present invention are also useful, alone or in com- 
bination with the agents set forth above, in the treatment of 
postprandial hyperglycemia as well as in the treatment of 
fasting hyperglycemia. 

GSK-3 is also involved in biological pathways relating to 
Alzheimer's disease (AD). The characteristic pathological . 
features of AD are extracellular plaques of an abnormally 
processed form of the amyloid precursor protein (APP), so 
called P-amyloid peptide (P-AP) and the development of 
intracellular neurofibrillary tangles containing paired helical 
filaments (PHF) that consist largely of hyperphosphorylated 
tau protein. GSK-3 is one of a number of kinases that have 
been found to phosphorylate tau protein in vitro on the abnor- 
mal sites characteristic of PHF tau, and is the only kinase also 
demonstrated to do this in living cells and in animals. Love- 
stone et al., Current Biology 4:1077-86 (1994); and Brown- 
lees et al., Neuroreport 8: 3251-3255 (1997). Furthermore, 
the GSK-3 kinase inhibitor, LiCl, blocks tau hyperphospho- 
rylation in cells. Stambolic et al., Current Biology 6:1664-8 
( 1 996). Thus GSK-3 activity may contribute to the generation 
of neurofibrillary tangles and consequently to disease pro- 
gression. Recently it has been shown that GSK-3 p associates 
with another key protein in AD pathogenesis, presenillin 1 
(PS1). Takashima et al., PNAS 95:9637-9641 (1998). Muta- 
tions in the PS1 gene lead to increased production of p-AP, 
but the authors also demonstrate that the mutant PS 1 proteins 
bind more tightly to GSK-3 P and potentiate the phosphory- 
lation of tau, which is bound to the same region of PS1 . 
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It has also been shown that another GSK-3 substrate, 
P-catenin, binds to PS1. Zhong et al., Nature 395:698-702 

(1 998) . Cytosolic p-catenin is targeted for degradation upon 
phosphorylation by GSK-3 and reduced P-catenin activity is 

5 associated with increased sensitivity of neuronal cells to 
p-AP induced neuronal apoptosis. Consequently, increased 
association of GSK -3 (3 with mutant PS1 may account for the 
reduced levels of P-catenin that have been observed in the 
brains of PS 1 -mutant AD patients and to the disease related 

10 increase in neuronal cell-death. Consistent with these obser- 
vations, it has been shown that injection of GSK-3 antisense 
but not sense, blocks the pathological effects of p-AP on 
neurons in vitro, resulting in a 24 hour delay in the onset of 

15 cell death and increased cell survival at 1 hour from 12 to 
35%. Takashima et al., PNAS 90:7789-93. (1993). In these 
latter studies, the effects on cell-death are preceded (within 
3-6 hours of p-AP administration) by a doubling of intracel- 
lular GSK-3 activity, suggesting that in addition to genetic 

20 mechanisms that increase the proximity of GSK-3 to its sub- 
strates, p-AP may actually increase GSK-3 activity. Further 
evidence for a role for GSK-3 in AD is provided by the 
observation that the protein expression level (but, in this case, 
not specific activity) of GSK-3 is increased by 50% in 

25 postsynaptosomal supernatants of AD vs. normal brain tissue. 
Pei et al., J. Neuropathol Exp : , 56:70-78 (1997). Thus, spe- 
cific inhibitors of GSK-3 should slow the progression of 
Alzheimer's Disease. 

In addition to the effects of lithium described above, there 

30 

is a long history of the use of lithium to treat bipolar disorder 
(manic depressive syndrome). This clinical response to 
lithium may reflect an involvement of GSK-3 activity in the 
etiology of bipolar disorder, in which case GSK-3 inhibitors 
35 could be relevant to that indication. In support of this notion 
it was recently shown that valproate, another drug commonly 
used in the treatment of bipolar disorder, is also a GSK-3 
inhibitor. Chen et al., J. Neurochemistry, 72:1327-1330 

(1999) . One mechanism by which lithium and other GSK-3 
inhibitors may act to treat bipolar disorder is to increase the 
survival of neurons subjected to aberrantly high levels of 
excitation induced by the neurotransmitter, glutamate. 
Nonaka et al., PNAS 95: 2642-2647 (1998). Glutamate-in- 
duced neuronal excitotoxicity is also believed to be a major 
cause of neurodegeneration associated with acute damage, 
such as in cerebral ischemia, traumatic brain injury and bac- 
terial infection. Furthermore it is believed that excessive 
glutamate signaling is a factor in the chronic neuronal damage 
seen in diseases such as Alzheimer's, Huntingdon's, Parkin- 

5o son's, AIDS associated dementia, amyotrophic lateral scle- 
rosis (ALS) and multiple sclerosis (MS). Thomas, J, Am. 
Geriatr. Soc. 43: 1279-89 (1995). Consequently, GSK-3 
inhibitors should provide a useful treatment in these and other 
neurodegenerative disorders. 

55 GSK-3 phosphorylates transcription factor NF-AT and 
promotes its export from the nucleus, in opposition to the 
effect of calcineurin. Beals et al., Science 275:1930-33 
(1997). Thus, GSK-3 blocks early immune response gene 
activation via NF-AT, and GSK-3 inhibitors may tend to 

60 permit or prolong activation of immune responses. Thus, 
GSK-3 inhibitors are believed to prolong and potentiate the 
immunostimulatory effects of certain cytokines, and such an 
effect may enhance the potential of those cytokines for tumor 
immunotherapy or indeed for immunotherapy in general. 

65 Lithium has other biological effects. It is a potent stimula- 
tor of hematopoiesis, both in vitro and in vivo. Hammond et 
al., Blood 55: 26-28 (1 980). In dogs, lithium carbonate elimi- 
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nated recurrent neutropenia and normalized other blood cell 
counts. Doukas et al. Exp. Hematol 14: 215-221 (1986). If 
these effects of lithium are mediated through the inhibition of 
GSK-3, GSK-3 inhibitors may have even broader applica- 
tions. Since inhibitors of GSK-3 are useful in the treatment of 
many diseases, the identification of new inhibitors of GSK-3 
would be highly desirable. 

NEK-2 is a mammalian serine threonine kinase, which is 
structurally related to the NimA kinase from the fungus 
Aspergillus nidulans. Mutations in NimA result in G2 phase 
arrest of cells and overexpression of wt NimA results in 
premature chromatin condensation, even when ectopically 
expressed in mammalian cells. Both protein and kinase levels 
peak in S/G2 phase of the cell cycle. NimA also appears to be 
required for the localization of cdkl/cyclinB complex to the 
nucleus and spindle pole body. Histone H3 has been shown to 
be an in vitro substrate for the kinase, and if this is also the 
case in vivo, it may explain the role of the kinase in chromo- 



10 



15 



The Gl/S checkpoint is regulated by the p53 transcrip- 
tional activator protein and the absence of this critical protein 
is often an important step in tumorigenesis, thus defining p53 
as a tumor suppressor. In fact, nearly 50% of all cancers are 
p53 defective due to mutation. T. Soussi, Ann. N. Y. AcadSci., 
910, 121 (2001). In response to DNA damage, checkpoint 
kinase 2 (CHK-2) phosphorylates p53 and this results in 
stabilization of the protein and an elevation in p53 levels. A. 
Hirao et al., Science, 287, 1824 (2000). Consequently, nega- 
tive cell cycle regulators, such as p2 1 Wafl/Cip 1 , are activated 
and halt the cell cycle at the Gl/S checkpoint. B. Vogclstein et 
al., Nature, 408, 307 (2000). 

The G2/M checkpoint is monitored by the serine/threonine 
checkpoint kinase 1 (CHK1 ). Upon DNA damage, the protein 
kinase ATR (ataxia-telangiectasia mutated — rad53 related 



some condensation. Six NimA kinases have been identified to ,. s . , ., t , e , _ „ „ , „ 

date in mammals, and of these, NEK-2 appears to be the most 20 )anas ^> 15 activated. H. Zhao et al., MoL Cell Biol., 21,4129 

closely related to NimA. It's activity is also cell cycle regu- (2001); Q. Liu et al., Genes Dev., 14, 1448 (2000). SATR- 

lated, peaking in S/G2 phase. Overexpression of NEK-2, dependent phosphorylation of CHK1 promotes its phospho- . 

however, does not affect chromatin condensation but instead of Cdc25 and Weel an(J uhimatcly Activation of 

results in a pronounced splitting of centrosomes, possibly due _ _ ^ TTT ,, , , , . r ^ , ^ 

to the loss of centriole/centriole adhesion. There is evidence 25 Cdc2 " ^ CHK1 Phosphorylation of Cdc25c targets it for 



that NEK-2 is regulated by phosphorylation and can interact 
with protein phosphatase PP1. NEK-2 is ubiquitously 
expressed and appears to be most abundant in testis. Hyseq 
cluster 374113, containing only NEK-2 sequences shows 
dramatic overexpression of NEK-2 in lymph node metastasis 
(13.3x) and in primary tumor (6.5x). Inhibition of NEK-2 by 
antisense oligonucleotides inhibited cell proliferation and 
reduced the capability of cells to grow in soft agar. In addition, 
increased cell death was observed in these cells both in the 
presence and absence of cisplatin. 

Ultraviolet light, ionizing radiation, environmental agents 
and cytotoxic drugs can result in damage to cellular DNA 
integrity. When such damage occurs during DNA replication 
or cell division it is potentially catastrophic and may result in 
cell death. The cellular response is to arrest the cell cycle at 
one of two checkpoints (Gl/S or G2/M) to either permit DNA 
repair or initiate apoptosis. 
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nuclear export to the cytoplasm and as a result the Cdc25c 
phosphatase is rendered unavailable to activate Cdc2 by 
dephosphorylation. Y. Sanchez et al., Science, 277, 1497 
30 (1997); C. Y. Peng et al., Science, 277, 1501 (1997); T. A. 
Chen et al., Nature, 401 , 61 6 (1 999); and A. Lopez-Girona et 
al., Nature, 397 ; 1 72 (1999). In addition, CHKl activates the 
protein kinase Weel, which phosphorylates and inactivates 
3 5 Cdc2. J. Lee et al. MoL Biol. Cell, 12,551 (2001 ); L. L. Parker 
et al., Science, 257, 1955 (1992). These dual pathways thus 
converge to result in cell cycle arrest. Because cell cycle arrest 
is a potential mechanism by which tumor cells can overcome 
the damage induced by cytotoxic agents, abrogation of these 
checkpoints with novel therapeutic agents should increase the 
sensitivity of tumors to chemotherapy. The presence of two 
checkpoints, coupled with the tumor specific abrogation of 
one of these by p53 mutations in 50% of cancers, can be 
exploited to design tumor-selective agents. Thus, in p53 
minus tumors, therapeutic inhibition of G2/M arrest leaves 
cancerous cells no options for DNA damage repair and results 
in apoptosis. Normal cells have wild type p53 and retain an 
intact Gl/S checkpoint. Thus these cells have an opportunity 
to correct DNA damage and survive. One approach to the 
design of chemosensitizers that abrogate the G2/M check- 
point is to identify inhibitors of the key G2/M regulatory 
kinase, CHKl. 
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It has been shown that PAR-1, also known as HDAK, a 15 
regulator of polarity, is a modulator of Wnt-p-catenin signal- 
ing, indicating a link between two important developmental 
pathways. See Sun, T-Q. et al. Nature Cell Biology, 3, 628- 
636 (2001). An important function of p-catenin, namely its 
role in cell signaling, has been elucidated in the past few 20 
years. P-Catenin is the vertebrate homologue of the Droso- 
phila segment polarity gene armadillo, an important element 
in the Wingless/Wnt (Wg/Wnt) signaling pathway. Wingless 
is a cell-cell signal in Drosophila that triggers many key 
developmental processes, Wnt being the vertebrate homo- 25 
logue. In the absence of a mitotic signal from outside the cell 
P-catenin is sequestered in a complex with the adenomatous 
polyposis coli (APC) gene product, a serine threonine glyco- 
gen synthetase kinase (GSK-3P) and an adapter protein axin 30 
(or a homologue conductin), enabling phosphorylation and 
degradation of free p-catenin by the ubiquitin-proteasome 
system. The function of and interactions between the proteins 
in the complex was something of a mystery until recently. 
Axin, a recently recognized component of the complex, acts 35 
as a scaffold protein in the multiprotein structure. Formation 
of an axin regulatory complex is critical for GSK-3p activity 
and P-catenin phosphorylation and degradation, since GSK- 
3p does not bind directly to (3-catenin but requires the pres- 
ence of axin, which binds to both proteins. This complex 40 
formation leads to the maintenance of low levels of free 
cytoplasmic p-catenin. Residual catenins hold cells together 
by binding to cadherins, both at the adherens junctions and 
the actin cytoskeleton. 

When a mitotic signal is delivered by the Wnt pathway, by 45 
association of the Wg/Wnt family of secreted glycoproteins 
and their membrane receptor frizzled, it leads to activation of 
the dishevelled (Dsh) protein, which is recruited to the cell 
membrane. The activated Dsh downregulates the protein 
complex, so that it can no longer phosphorylate p-catenin, 50 
which then is not degraded. How exactly Wnt signaling leads 
to the stabilization of p-catenin remains unclear, although the 
critical step is possibly the dissociation of GSK-3p from axin 
with the help of Dsh. With GSK-3p no longer bound to axin, 
it cannot phosphorylate P-catenin, leading to an increase in 55 
P-catenin levels. Another proposed model is that inhibition of 
GSK-3p activity upon Wnt signaling by Dsh leads to the 
dephosphorylation of axin, resulting in a reduced efficiency 
of binding to P-catenin. The release of p-catenin from the 
phosphorylation and degradation complex promotes p-cate- 60 
nin stabilization and signaling. The resulting increase in free 
cytosolic p-catenin then enters the nucleus. This results in an 
increase of free cytosolic P-catenin which translocates to the 
nucleus and directly binds the transcription factors Lef and 
Tcf, leading to the activation of gene expression. Recently, 65 
the target genes of these transcription factors have been iden- 
tified. They are thought to be involved in inhibiting apoptosis 



and promoting cellular proliferation and migration, and 
include the c-myc oncogene and one of the cell cycle regula- 
tors cyclin Dl. 

Transformation of adult mammalian cells into malignant 
tumors is believed to reflect an exaggeration of the Wg/Wnt 
pathway, at least in some tumors. The PAR- 1 gene is involved 
in Wg/Wnt activity levels as well as production of free p-cate- 
nin in the cell. Down regulating of Wg/Wnt has been shown to 
limit p-catenin, which is involved in anti-apoptosis signaling. 
Small molecule inhibitors capable of inhibiting PAR-1 such 
as those disclosed herein, have been shown to be efficacious 
in cancer cell lines. Screens monitoring PAR-1 (HDAK) inhi- 
bition depict effective reduction of Wnt activity, with EC50 
values below 10 uM in cell-based assays. Therefore, a need 
remains for small molecule inhibitors of the PAR-1. capable 
of inhibiting Wg/Wnt signaling and P-catenin production in 
order to reduce growth of tumor cell lines and rumors via 
stimulation of cellular apoptosis. 

Various indolyl substituted compounds have recently been 
disclosed in WO 01/29025, WO 01/62251, and WO 
01/62252, and various benzimidazolyl compounds have 
recently been disclosed in WO 01/28993. These compounds 
are reportedly capable of inhibiting, modulating, and/or regu- 
lating signal transduction of both receptor-type and non-re- 
ceptor tyrosine kinases. Some of the disclosed compounds 
contain a quinolone fragment bonded to the indolyl or benz- 
imidazolyl group. 

The synthesis of 4-hydroxy quinolone and 4-hydroxy 
quinoline derivatives is disclosed in a number of references 
which are being incorporated by reference in their entirety for 
all purposes as if fully set forth herein. For example, 
Ukrainets et al. have disclosed the synthesis of 3-(benzimi- 
dazol-2-yl)-4-hvdroxy-2-oxo- 1 ,2-dihydroquinoline. 
Ukrainets, I. et al, Tet. Lett. 42, 7747-7748 (1995); 
Ukrainets, I. et al., Khimiya Geterotsiklicheskikh Soedinii, 2, 
239-241(1992). Ukrainets has also disclosed the synthesis, 
anticonvulsive and antithyroid activity of other 4-hydroxy 
quinolones and thio analogs such as 1 H-2-oxo-3-(2-benzimi- 
dazolyl)-4-hydoxyquino!ine. Ukrainets, I. et al., Khimiya 
Geterotsiklicheskikh Soedinii, 1, 105-108 (1993); Ukrainets, 
I. et al., Khimiya Geterotsiklicheskikh Soedinii, 8, 1105- 
1 108 (1993); Ukrainets, I. et ah, Chem. Heterocyclic Comp. 
33,600-604,(1997). 

The synthesis of various quinoline derivatives is disclosed 
in WO 97/48694. These compounds are disclosed as capable 
of binding to nuclear hormone receptors and being useful for 
stimulating osteoblast proliferation and bone growth. The 
compounds are also disclosed as being useful in the treatment 
or prevention of diseases associated with nuclear hormone 
receptor families. 

Various quinoline derivatives in which the benzene ring of 
the quinolone is substituted with a sulfur group are disclosed 
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in WO 92/18483. These compounds are disclosed as being 
useful in pharmaceutical formulations and as medicaments. 

Quinolone and coumarin derivatives have been disclosed 
as having use in a variety of applications unrelated to medi- 
cine and pharmaceutical formulations. References that 5 
describe the preparation of quinolone derivatives for use in 
photopolymerizable compositions or for luminescent proper- 
ties include: U.S. Pat. No. 5,801 ,2 1 2 issued to Okamoto et a!.; 
JP 8-29973; JP 7-43896; JP 6-9952; JP 63-258903; EP 
797376; and DE 23 63 459 which are all herein incorporated 10 
by reference in their entirety for all purposes as if fully set 
forth herein. 

Various quinolinone benzimidazole compounds described 
as useful in inhibiting angiogenesis and vascular endothelial 
growth factor receptor tyrosine kinases are disclosed in U.S. 15 
patent application Ser. No. 09/951,265 and WO 02/22598 
(published on Mar. 2 1 , 2002). U.S. patent application Ser. No. 
09/943,382 and WO 02/18383 (published on Mar. 7, 2002), 
and U.S. patent application Ser. No. 10/1 16,1 17 filed (pub- 
lished on Feb. 6, 2003 as US 2003002801 8 A 1 ) each of which 20 
is incorporated herein by reference in its entirety for all pur- 
poses as if fully set forth herein. 

Each of the following documents to which this application 
claims priority is also herein incorporated by reference in its 
entirety and for all purposes as if the references were fully set 25 
forth herein: U.S. Ser. No. 60/405,729 filed on Aug. 23. 2002: 
U.S. Ser. No. 60/426,107 filed on Nov. 13, 2002; U.S. Ser. No. 
60/426,226 filed on Nov. 13, 2002; U.S. Ser. No. 60/426,282 
filed on Nov. 13, 2002: U.S. Ser No. 60/428,2 10 filed on Nov. 
21 , 2002; U.S. Ser. No. 60/460,327 filed on Apr. 3, 2003 U.S. 30 
Ser. No. 60/460,328 filed on Apr. 3, 2003; U.S. Ser. No. 
60/460,493 filed on Apr. 3, 2003; U.S. Ser. No. 60/478,916 
filed on Jun. 16, 2003; and U.S. Ser. No. 60/484,048 filed on 
Jul. 1,2003. 

A continuing need exists for compounds that inhibit the 35 
proliferation of capillaries, inhibit the growth of tumors, treat 
cancer, treat diabetes, stimulate insulin-dependent processes, 
treat Alzheimer's disease, treat central nervous system disor- 
ders, prolong immune responses, reduce the splitting of cen- 
trosomes, block DNA repair, modulate cell cycle arrest, and/ 40 
or inhibit enzymes such as FLT-1 (VEGFR1), VEGFR2 
(KDR, Flk-1), VECFR3, FGFR1, GSK-3, Cdk2, Cdk4, 
MEFC1, CHK2, CKle, Raf, c-Kit, c-ABL, p60src, FGFR3, 
FLT-3, NEK-2, CHK1, Rsk2, PAR-1, Cdc2, Fyn, Lck, Tie-2, 
PDGFRa, and PDGFRp, and pharmaceutical formulations 45 
and medicaments that contain such compounds. A need also 
exists for methods for administering such compounds, phar- 
maceutical formulations, and medicaments to patients or sub- 
jects in need thereof. 

50 

SUMMARY OF THE INVENTION 

The present invention provides methods of inhibiting 
serine/ threonine and tyrosine kinases, and methods of treat- 
ing biological conditions mediated by serine/threonine and 55 
tyrosine kinases. In particular, the present invention provides 
methods of inhibiting serine/threonine kinases, including 
glycogen synthase kinase 3 (GSK-3), cyclin dependent 
kinase 2 (Cdk2), cyclin dependent kinase 4 (Cdk4), MEK1 , 
NEK-2, CHK2, CKU : Raf, checkpoint kinase 1 (CHK1), 60 
ribosomal S6 kinase 2 (Rsk2), and PAR-1 and methods of 
inhibiting tyrosine kinases, including cell division cycle 2 
kinase (Cdc2 kinase), FYN oncogene kinase related to SRC, 
FGR, YES (Fyn), lymphocyte-specific protein tyrosine 
kinase (Lck), c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, 65 
PDGFR0, FGFR3, FLT-3 and tyrosine kinase with Ig and 
EGF homology domains (Tie-2). The present invention also 
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provides methods of treating biological conditions mediated 
by serine/threonine kinases, including GSK-3, Cdk2. Cdk4, 
MEK1. NEK-2, CHK2, CKU, Raf CHK1 , Rsk2, and PAR-1 , 
and methods of treating biological conditions mediated by 
tyrosine kinases, including Cdc2 kinase, c-Kit. c-ABL, 
p60src, VEGFR3, PDGFRa,- PDGFRp, FGFR3, FLT-3, Fyn, 
Lck, and Tie-2. Finally, the present invention provides com- 
pounds and pharmaceutical formulations including the com- 
pounds that are used in the above methods. 

Serine/Threonine Kinase Inhibition 

In one aspect, the present invention provides a method of 
inhibiting a serme/threonine kinase in a subject and/or a 
method of treating a biological condition mediated by serine/ 
threonine kinase activity in a subject. The methods include 
administering to the subject a compound of Structure I. a 
tautomer of the compound, a pharmaceutically acceptable 
salt of the compound, a pharmaceutically acceptable salt of 
the tautomer, or mixtures thereof. In the method of inhibiting 
a serine/threonine kinase, the serine/threonine kinase is 
inhibited in the subject after administration. Structure I has 
the following formula: 



1 




where: 

A, B, C, and D are independently selected from carbon or 
nitrogen; 

R 1 is selected from — H, — F, —CI, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted alkyl groups hav- 
ing from 1 to 12 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted alkynyl groups 
having from 1 to 8 carbon atoms, substituted and unsub- 
stituted heterocyclyl groups, substituted and unsubsti- 
tuted heterocyclylalkyl groups, — SH, substituted and 
unsubstituted — -S-alkyl groups, substituted and unsub- 
stituted — S(=0) 2 — O-alkyl groups, substituted and 
unsubstituted — S(=0) 2 -alkyl groups, substituted and 
unsubstituted — S(=0)-alkyl groups, — S(=0>— 
NH 2 , substituted and unsubstituted — S(=0) — N(H) 
(alkyl) groups, substituted and unsubstituted 
— S(— O) — N(alkyl) 2 groups. — OH, substituted and 
unsubstituted alkoxy groups, substituted and unsubsti- 
tuted aryloxy groups, substituted and unsubstituted ary- 
lalkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, substituted and unsubstituted 
heterocyclylalkoxy groups. — NH 2 , substituted and 
unsubstituted — N(H)(alkyl) groups, substituted and 
unsubstituted — N(alkyl) 2 groups, substituted and 
unsubstituted — N(HXh e t e rocy c ly0 groups, substituted 
and unsubstituted — N(alkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(heterocyclyl) 2 
groups, substituted and unsubstituted — N(H)(heterocy- 
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clylalkyl) groups, substituted and unsubstituted 
— N(alkyl)(heterocyclylalkyl) groups, substituted and 
unsubstituted — N(heterocyclylalkyl) 2 groups, substi- 
tuted and unsubstituted — N(H) — C(=0)-alkyl groups, 
substituted and unsubstituted — N(H) — C(=0)-hetero- 5 
cyclyl groups, substituted and unsubstituted — N(H) — 
C(—0)-heterocy clylalkyl groups, substituted and 
unsubstituted — N(H) — S(=0)-alkyl groups, substi- 
tuted and unsubstituted — C(— 0)-alkyl groups, substi- 
tuted and unsubstituted — C(=0)-heterocyclyl groups, 1 0 
substituted and unsubstituted — C(=0)-heterocyclyla- 
lkyl groups, — C(=0) — NH 2 , substituted and unsubsti- 
tuted — C(=0)— N(H)(alkyl) groups, substituted and 
unsubstituted — C(— O)— N(alkyl) 2 groups, substituted 
and unsubstituted — C(—0) — N(H)(aralkyl) groups, 15 
substituted and unsubstituted — C(=0) — N(H)(hetero- 
cyclyl) groups, — C(— O) — N(H)(heterocyclylalkyl) 
groups, — C0 2 H, substituted and unsubstituted 
— C(=0) — O-alkyl groups, substituted and unsubsti- 
tuted — C(—0) — O-heterocyclyl groups, or substituted 20 
and unsubstituted — C(=0)^-0-heterocyclylalkyl 
groups; 

R 2 and R 3 are independently selected from — H, — F, — CI, 
— Br, — I, — CN, — N0 2 , substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 25 
tuted and unsubstituted alkcnyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted alkynyl 
groups having from 1 to 8 carbon atoms, substituted and 
unsubstituted aryl groups, substituted and unsubstituted 
aralkyl groups, substituted and unsubstituted heterocy- 30 
clyl groups, substituted and unsubstituted heterocycly- 
lalkyl groups, — SH, substituted and unsubstituted — S- 
alkyl groups, substituted and unsubstituted — S-aryl 
groups, substituted and unsubstituted — S-aralkyl 
groups, substituted and unsubstituted — S(=0) 2 — O- 35 
alkyl groups, substituted and unsubstituted — S(— 0) 2 - 
alkyl groups, substituted and unsubstituted — S(— 0) 2 - 
heterocyclyl groups, substituted and unsubstituted 
— S(=0)-alkyl groups, substituted and unsubstituted 
— S(=0)-heterocyclyl groups, — S(=0) 2 — NH 2 , sub- 40 
stituted and unsubstituted — S(— 0) 2 — N(H)(alkyl) 
groups, substituted and unsubstituted — S(=0) 2 — N 
(alkyl) 2 groups, substituted and unsubstituted — S 
(— 0) 2 — N(H)(aryl) groups, substituted and unsubsti- 
tuted — S(=0) 2 — N(alkyl)(aryl) groups, substituted 45 
and unsubstituted — S(~0) 2 — N(aryl) 2 groups, substi- 
tuted and unsubstituted — S(=0) 2 — N(H)(aralkyl) 
groups, substituted and unsubstituted — S(=0) 2 — N 
(alkyl)(aralkyl) groups, substituted and unsubstituted 

. — S(=0) 2 — N(aralkyl) 2 groups, — OH, substituted and 50 
unsubstituted alkoxy groups, substituted and unsubsti- 
tuted aryloxy groups, substituted and unsubstituted ary- 
lalkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, substituted and unsubstituted 
heterocyclylalkoxy groups, — NH 2 , substituted and 55 
unsubstituted — N(H)(alkyl) groups, substituted and 
unsubstituted — N(alkyl) 2 groups, substituted and 
unsubstituted — N(H)(aryl) groups, substituted and 
unsubstituted — N(alkyl)(aryl) groups, substituted and 
unsubstituted — N(aryl) 2 groups, substituted and unsub- 60 
stituted — N(H)(aralkyl) groups, substituted and unsub- 
stituted — N(alkyl)(aralkyl) groups, substituted and 
unsubstituted — N(aralkyl) 2 groups, substituted and 
unsubstituted— N(H)(heterocyclyl) groups, substituted 
and unsubstituted — N(alkyl)(heterocyclyl) groups, 65 
substituted and unsubstituted — N(heterocyclyl) 2 
groups, substituted and unsubstituted — N(H)(heterocy- 
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clylalkyl) groups, substituted and unsubstituted 
— N(alkyl)(heterocyclylalkyl) groups, substituted and 
unsubstituted — N(heterocyclylalkyl) 2 groups, substi- 
tuted and unsubstituted — N(H>— S(=0) 2 -alkyl 
groups, substituted and unsubstituted — N(H)— S 
(— 0) 2 -aryl groups, substituted and unsubstituted 
— N(H) — S(~0) 2 -araIkyl groups, substituted and 
unsubstituted — N(H) — S(=0) 2 -heterocyclyl groups, 
substituted and unsubstitated — N(H)-^S(=0) 2 -het- 
erocyclylalkyl groups, substituted and unsubstituted 
— N(H) — C(^0)-aIkyI groups, substituted and unsub- 
stituted — N(H) — C(==0)-aryl groups, substituted and 
unsubstituted — N(H) — C(=0) -aralkyl groups, substi- 
tuted and unsubstituted — N(H) — C(— 0)-heterocyclyl 
groups, substituted and unsubstituted — N(H) — C 
(=0)-heterocyclylalkyl groups, substituted and unsub- 
stituted — N(alkyl)-C(— 0)-alkyl groups, substituted 
and unsubstituted — N(alkyl)-C(— 0)-aryl groups, sub- 
stituted and unsubstituted — N(alkyl)-C(— 0)-aralkyl 
groups, substituted and unsubstituted — N(alkyl)-C 
(=0)-heterocyclyl groups, substituted and unsubsti- 
tuted — N(alkyl)-C(=0)-heterocyclylalkyl groups, 
substituted and unsubstituted — N(alkyl)-S(=£)) 2 -alkyl 
groups, substituted and unsubstituted — N(alkyl)-S 
(=0) 2 -aryl groups, substituted and unsubstituted 
— N(alkyl)-S(=0) 2 -aralkyl groups, substituted and 
unsubstituted — N(alkyl)-S(=0) 2 -heterocyclyl groups, 
substituted and unsubstituted — N(alkyl)-S(=0) 2 -het- 
erocyclylalkyl groups, — N(H) — C(=0) — NH 2 , sub- 
stituted and unsubstituted — N(H) — C(—0) — N(H) 
(alkyl) groups, substituted and unsubstituted — N(H) — 
C(=0)— N(alkyl) 2 groups, substituted and 
unsubstituted — N(H) — C(=0)— N(H)(aryl) groups, 
substituted and unsubstituted — N(H) — C(—0) — N 
(alkyl)(aryl) groups, substituted and unsubstituted 
— N(H)— -C(~0) — N(aryl) 2 groups, substituted and 
unsubstituted — N(H)— C(:=0)— N(H)(aralkyl) 
groups, substituted and unsubstituted — N(H)— C 
(=0) — N(alkyl)(aralkyl) groups, substimted and 
unsubstituted — N(H)—C(==0)-— N(aralkyl) 2 groups, 
substituted and unsubstituted — N(H) — C(=0) — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— N(H)— C(=0)— N(alkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(H)--C(:==0) — N 
(heterocyclyl) 2 groups, .substituted and unsubstituted 
— N(H)— C(=0)~ N(H)(heterocyclylalkyl) groups, 
substituted and unsubstituted — N(H)— C(=0) — N 
(alkyl)(heterocyclylalkyl) groups, substituted and 
unsubstituted — N(H)— C(=0) — N(heterocyclyla- 
lkyl) 2 groups, substituted and unsubstituted — N(aikyl)- 
C(=0) — NH 2 groups, substituted and unsubstituted 
— N(alkyl)-C(:=0)— N(H)(alkyl) groups, substituted 
and unsubstituted — N(alkyl)-C(=0)— N(alkyl) 2 
groups, substituted and unsubstituted — N(alkyl)-C 
(=0>— N(H)(aryl) groups, substituted and unsubsti- 
tuted — N(alkyl)-C(=0)— N(alkyl)(aryl) groups, sub- 
stituted and unsubstituted — N(alkyl)-C(=0) — N 
(aryl) 2 groups, substituted and unsubstituted 
— N(aJkyl)-C(=0)— N(H)(aralkyl) groups, substituted 
and unsubstituted — N(alkyl)-C(=0)— N(alkyl) 
(aralkyl) groups, substituted and unsubstituted 
— N(alkyl)-C(=0) — N(aralkyl) 2 groups, substituted 
and unsubstituted — N(alkyl)-C(=0)— N(H)(hetero- 
cyclyl) groups, substituted and unsubstituted 
— N(alkyl)-C(=zO)— N(alkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(alkyl)-C(=0) — N 
(heterocyclyl) 2 groups, substituted and unsubstituted 
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— N(alkyl)-C(=0>— N(H)(heterocyclylalkyl) groups, 
substituted and unsubstituted — N(alkyl)-C(=0) — N 
(alkyl )(heterocyclylalkyl) groups, substituted and 
unsubstituted — N(alkyl)-C(=0) — N(heterocyclyla- 
lkyl) 2 groups, substituted and unsubstituted — C(=0)- 5 
alkyl groups, substituted and unsubstituted — C(=0)- 
aryl groups, substituted and unsubstituted — C(— O)- 
aralkyl groups, substituted and unsubstituted — C(=0)- 
heterocyclyl groups, substituted and unsubstituted 
— C(=0)-heterocyclylalkyl groups, — C(=0) — NH 2 , 10 
substituted and unsubstituted — C(=0)— N(H)(alkyi) 
groups, substituted and unsubstituted — C(=0) — N 
(alkyl) 2 groups, substituted and unsubstituted 
— C(— O) — N(H)(aryl) groups, substituted and unsub- 
stituted — C(=0)— N(alkyl)(aryl) groups, substituted 15 
and unsubstituted — C(=0) — N(aryl) 2 groups, substi- 
tuted and unsubstituted — C(=rO)— N(H)(aralkyl) 
groups, substituted and unsubstituted — C(=0) — N 
(alkyl)(aralkyl) groups, substituted and unsubstituted 
— C(=0) — N(aralkyl) 2 groups, substituted and unsub- 20 
stituted — C(=rO) — N(H)(heterocyclyl) groups, substi- 
tuted and unsubstituted — C(^O) — N(alkyl)(heterocy- 
clyl) groups, substituted and unsubstituted — C(=0) — 
N(heterocyclyl) 2 groups, substituted and unsubstituted 
— C(=0) — N(H)(heterocyclylalkyl) groups, substi- 25 
tuted and unsubstituted — C(=0)— N(alkyl)(heterocy- 
clylalkyl) groups, substituted and unsubstituted 
— C(=0)— N(heterocyclylalkyl) 2 groups, — C0 2 H, 
substituted and unsubstituted — C(— O) — O-alkyl 
groups, substituted and unsubstituted — C(=0) — O- 30 
aryl groups, substituted and unsubstituted — C(=0) — 
O-heterocyciyi groups, or substituted and unsubstituted 
— C(=0) — O-heterocyclylalkyl groups; 

R 4 is selected from — H, — F, — CI, —Br, — I, — CN, 
— N0 2 , substituted and unsubstituted alkyl groups hav- 35 
ing from 1 to 1 2 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 8 carbon atoms, 
substituted and unsubstituted alkynyl groups having 
from 1 to 8 carbon atoms, — SH, substituted and unsub- • 
stituted — S-alkyl groups, substituted and unsubstituted 40 
— S(=0) 2 — O-alkyl groups, substituted and unsubsti- 
tuted — S(=0) 2 -alkyl groups, substituted and unsubsti- 
tuted — S(=rO)-alky 1 groups, — S(=0) 2 — NH 2 , substi- 
tuted and unsubstituted — S(— 0) 2 — N(H)(alkyl) 
groups, substituted and unsubstituted — S(=6) 2 — N 45 
(alkyl) 2 groups, — OH, substituted and unsubstituted 
alkoxy groups, — NH 2 , substituted and unsubstituted 
— N(H)(alkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
— N(H)— -C(— 0)-alkyl groups, substituted and unsub- 50 
stituted — N(H)— S(=0)-alkyl groups, — C(=0)— 
NH 2 . substituted and unsubstituted — C(=0)— N(H) 
(alkyl) groups, substituted and unsubstituted 
— C(=0) — N(alkyl) 2 groups, or substituted and unsub- 
stituted —C(-O)— O-alkyl groups; 55 

R 5 and R 8 are independently selected from — H, — F, — CI, 
— Br, — I, — CN, — N0 2 , substituted and unsubstituted 
straight and branched chain alkyl groups having from 1 
to 8 carbon atoms, substituted and unsubstituted alkenyl 
groups having from 1 to 8 carbon atoms, substituted and 60 
unsubstituted alkynyl groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted heterocyclyl 
groups, — SH. substituted and unsubstituted — S-alkyl 
groups, substituted and unsubstituted — S(=0) 2 — O- 
alkyl groups, substituted and unsubstituted — S(=0) 2 - 65 
alkyl groups, substituted and unsubstituted — S(=0)- 
alkyl groups, — S(=0) 2 — NH 2 , substituted and 
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unsubstituted — S(=0) 2 — N(H)(alkyl) groups, substi- 
tuted and unsubstituted — S(— 0) 2 — N(alkyl) 2 groups, 
— OH, substituted and unsubstituted alkoxy groups, 
— NH 2 , substituted and unsubstituted — N(H)(alkyl) 
groups, substituted and unsubstituted — N(alkyl) 2 
groups, substituted and unsubstituted — N(H)— C 
(— 0)-alkyl groups, substituted and unsubstituted 
— N(H) — S(=0)-alkyl groups, — C(—0) — NH 2 , sub- 
stituted and unsubstituted — C(=0)— N(H)(aikyl) 
groups, substituted and unsubstituted — C(=0) — N 
(alkyl) 2 groups, or substituted and unsubstituted 
— C(=0) — O-alkyl groups; or R 5 may be absent if A is 
nitrogen; or R 8 may be absent if D is nitrogen; 
R 6 and R 7 are independently selected from — H. — F. — CI, 
— Br. — I, — N0 2 , — CN, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted alkynyl 
groups having from 1 to 8 carbon atoms, substituted and 
unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups, — SH, substi- 
tuted and unsubstituted — S-alkyl groups, substituted 
and unsubstituted — S(=0) 2 — O-alkyl groups, substi- 
tuted and unsubstituted — S(=0) 2 -alkyl groups, substi- 
tuted and unsubstituted — S(=0) 2 -heterocyclyl groups, 
substituted and unsubstituted — S(=0)-alkyl groups, 
substituted and unsubstituted — S(=0)-heterocyclyl 
groups, — S(~0) 2 — NH 2: substituted and unsubsti- 
tuted — S(=0) 2 — N(H)(alkyl) groups, substituted and 
unsubstituted — S(=0) 2 — N (alkyl ) 2 groups, substi- 
tuted and unsubstituted — S(— 0) 2 — N(H heterocy- 
clyl) groups, substituted and unsubstituted — S(=0) 2 — 
N(alkyl)(heterocyclyl) groups, substituted and 
unsubstituted — S(=0) 2 — N(heterocyclyl) 2 groups, 
substituted and unsubstituted — S(=0) 2 — N(H)(het- 
erocyclylalkyl) groups, substituted and unsubstituted 
— S(=0) 2 — N(alkyl)(heterocyclylalkyl) groups, sub- 
stituted and unsubstituted — S(=0) 2 — N(heterocycly- 
lalkyl) 2 groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted aryloxy 
groups, substituted and unsubstituted arylalkoxy 
groups, substituted and unsubstituted heterocyclyloxy 
groups, substituted and unsubstituted heterocyclyla- 
lkoxy groups, — NH 2 , substituted and unsubstituted 
— N(H)(alkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
— N(H)(aryl) groups, substituted and unsubstituted 
— N(alkyl)(aryl) groups, substituted and unsubstituted 
— N(aryl) 2 groups, substituted and unsubstituted 
— N(H)(aralkyl) groups, substituted and unsubstituted 
— N(alkyl)(aralkyl) groups, substituted and unsubsti- 
tuted — N(aralkyl) 2 groups, substituted and unsubsti- 
tuted — N(H)(heterocyclyl) groups, substituted and 
unsubstituted — N(a]kyl)(heterocyclyl) groups, substi- 
tuted and unsubstituted — N(heterocyclyl) 2 groups, sub- 
stituted and unsubstituted — N(H)(heterocyclylalkyl) 
groups, substituted and unsubstituted — N(alkyl)(het- 
erocyclylalkyl) groups, substituted and unsubstituted 
— N(heterocyclylalkyl) 2 groups, substituted and unsub- 
stituted — N(H) — S(=0) 2 -alkyl groups, substituted 
and unsubstituted — N(H)— S(=0) 2 -heterocyclyl 
groups, substituted and unsubstituted — N(H)— S 
(=0) 2 -heterocyclylalkyl groups, substituted and 
unsubstituted — N(H) — C(=0)-alky) groups, substi- 
tuted and unsubstituted — N(H) — C(— 0)-heterocyc ly 1 
groups, substituted and unsubstituted — N(H) — C 
(=0)-heterocyclylaIkyl groups, substituted and unsub- 
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stituted — N(alkyl)-C(=0)-alkyl groups, substituted 
and unsubstituted — N(alk>'l)-C(=0)-heterocyclyl 
groups, substituted and unsubstituted — N(alkyl)-C 
(— 0)-heterocyclylalkyl groups, substituted and unsub- 
stituted — N(alkyl)-S(=0) 2 -alkyl groups, substituted 5 
and unsubstituted — N(alkyl)-S(=0) 2 -heterocyclyl 
groups, substituted and unsubstituted — N(alkyl)-S 
(=0) 2 -heterocyclylalkyl groups, substituted and 
unsubstinited — C(=0)-alkyl groups, substituted and 
unsubstituted — C(=0)-heterocyclyl groups, substi- 10 
tuted and unsubstituted — C(=0)-heterocyclylalkyl 
groups, — C(=0) — NH 2j substituted and unsubstituted 
— C(=0) — N(H)(alkyl) groups, substituted and unsub- 
stituted — C(=0) — N(alkyl) 2 groups, substituted and 
unsubstinited — C(p=Q) — N(H)(aryl) groups, substi- 15 
tuted and unsubstituted — C(=0)— N(alkyl)(aryl) 
groups, substituted and unsubstituted ^~C(z=0) — N 
(aryl) 2 groups, substituted and unsubstituted 
— C(=0) — N(H)(aralkyl) groups, substituted and 
unsubstituted — C(=0) — N(alkyl)(aralkyl) groups, 20 
substituted and unsubstituted — C(=0)— N(aralkyl) 2 
groups, substituted and unsubstituted — C(=0) — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— C(=0) — N(alkyl)(heterocyclyl) groups, substituted 
and unsubstituted — C(— O) — N (heterocyclyl ) 2 groups, 25 
substituted and unsubstituted — C(=0) — N(H)(hetero- 
cyclylalkyl) groups, substituted and unsubstituted 
. — C(=0) — N(alkyl)(hcterocyclylalkyl) groups, substi- 
tuted and unsubstituted — C(=0) — N(heterocyclyla- 
lkyl) 2 groups, — C0 2 H, substituted and unsubstituted 30 
— C(=0) — O-alkyl groups, substituted and unsubsti- 
tuted — C(—0) — O-heterocyclyl groups, or substituted 
and unsubstituted — C(=0) — O-heterocyclylalkyl 
groups; or R 6 may be absent if B is nitrogen; or R 7 may 
be absent if C is nitrogen; 35 
R 9 is selected from — H, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted aryl groups, substituted and 
unsubstituted aralkyl groups, substituted and unsubsti- 
tuted heterocyclyl groups, substituted and unsubstituted 40 . 
heterocyclylalkyl groups, substituted and unsubstituted 
heterocyclylaminoalkyl groups, substituted and unsub- 
stituted alkoxy groups, or — NH 2 , or R 9 and R 10 join 
. together to form one or more rings, each having 5, 6, or 

7 ring members; and 45 
R 1 0 is — H, or R 9 and R 10 j oin together to form one or more 

rings, each having 5, 6, or 7 ring members. 
In some embodiments of the method of inhibiting a serine/ 
threonine kinase using a compound of Structure I. a tautomer 
of the compound, a pharmaceutical^ acceptable salt of the 50 
compound, a pharmaceutical ly acceptable salt of the tau- 
tomer, or mixtures thereof, the serine/threonine kinase is 
selected from glycogen synthase kinase 3, cyclin dependent 
kinase 2, cyclin dependent kinase 4, MEK1, NEK-2, CHK2, 
CKl€, Raf, checkpoint kinase 1, ribosomal S6 kinase 2, or 55 
PAR-1. 

Tyrosine Kinase Inhibition 

In another aspect, the present invention provides a method 60 
of inhibiting a tyrosine kinase in a subject and/or a method of 
treating a biological condition mediated by a tyrosine kinase 
in a subject. The tyrosine kinase is Cdc2 kinase, Fyn, Lck, 
c-Kit, P 60src 5 c-ABL, VEGFR3, PDGFRct, PDGFRp, 
FGFR3, FLT-3, orTie-2. In some embodiments, the tyrosine 65 
kinase is Cdc2 kinase, Fyn, Lck, or Tie-2 and in some other 
embodiments, the tyrosine kinase is c-Kit, c-ABL, p60src, 



VEGFR3, PDGFa, PDGFRp, FGFR3, or FLT-3. llie meth- 
ods include administering to the subject a compound of Struc- 
ture I, a tautomer of the compound, a pharmaceutically 
acceptable salt of the compound, a pharmaceutically accept- 
able salt of the tautomer, or mixtures thereof In the method of 
inhibiting a tyrosine kinase, the tyrosine kinase is inhibited in 
the subject after administration. Strucnire I has the following 
formula: 



R 9 .R 10 
R 1 N 




where, 

A, B, C, and D are independently selected from carbon or 
nitrogen; 

. R 1 is selected from — H, — F, — CI, —Br, —I, — CN, 
— N0 2 , substimted and unsubstituted alkyl groups hav- 
ing from 1 to 12 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted aryl groups, substi- 
tuted and unsubstituted aralkyl groups, substimted and 
unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups, — SH, substi- 
tuted and unsubstituted — S-alkyl groups, substituted 
and unsubstituted — S-heterocyclyl groups, — OH, sub- 
stituted and unsubstinited alkoxy groups, substituted 
and unsubstituted heterocyclyloxy groups, substituted 
and unsubstituted heterocyclylalkoxy groups, — NH 2 , 
substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(alkyl) 2 groups, sub- 
stituted and unsubstituted — N(H)(heterocyclyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyl) 
groups, substimted and unsubstituted — N(heterocy- 
clyl) 2 groups, substituted and unsubstituted — N(H) 
(heterocyclylalkyl) groups, substituted and unsubsti- 
tuted — N(alkyl)(heterocyclylalkyl) groups, substituted 
and unsubstituted — N(heterocyclylalkyl) 2 groups, sub- 
stituted and unsubstituted — N(H) — C(=0)-alkyl 
groups, substituted and unsubstituted — N(H) — C 
(— 0)-heterocyclyl groups, substituted and unsubsti- 
tuted — N(H)— C(=0)-heterocyclylalkyl groups, sub- 
stituted and unsubstituted — N(alkyl)-S(=0) 2 -alkyl 
groups, substituted and unsubstituted — N(alkyl)-S 
(=0) 2 -heterocyclyl groups, substituted and unsubsti- 
tuted — N(alkyl)-S(=0) 2 -heterocyclylalkyl groups, 
substituted and unsubstituted — C(=0)-alkyl groups, 
substituted and unsubstinited — C(=0>heterocyclyl 
groups, substituted and unsubstituted — C(=0)-hetero- 
cyclylalkyl groups, — C(=0) — NH 2 , substituted and 
unsubstituted — C(=0)— N(H)(alkyl) groups, substi- 
tuted and unsubstituted — C(=6)--N(alkyl) 2 groups, 
substituted and unsubstituted — C(=0)--N(H)(hetero- 
cyclyl) groups, substituted and unsubstituted 
~-C(==0) — N(alky])(heterocyclyl) groups, substituted 
and unsubstituted — C(=0)— N(heterocyclyl) 2 groups, 
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substituted and unsubstituted — C(=0) — N(H)(hetero- 
cyclylalkyl) groups, substituted and unsubstituted 
— C(=0)— N(alkyl)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — C(=0) — N(heterocyclyla- 
lkyl) 2 groups, — C0 2 H, substituted and unsubstituted 5 
— C(=0)— O-alkyl groups, substituted and unsubsti- 
tuted — C(—0) — O-heterocyclyl groups, or substituted 
and unsubstituted — C(=0) — O-heterocyclylalkyl 
groups; 

R 2 and R 3 are independently selected from — H, — F, — CI, 1 0 
— Br, — I, — N0 2 , — CN, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted aryl 
groups, substituted and unsubstituted aralkyl groups, 15 
substituted and unsubstituted heterocyclyl groups, sub- 
stituted and unsubstituted heterocyclylalkyl groups, 
— SH, substituted and unsubstituted — S-alkyl groups, 
substituted and unsubstituted — S(=0) 2 — O-alkyl 
groups, substituted and unsubstituted — S(=0) 2 -alkyl 20 
groups, substituted and unsubstituted — S(=0) 2 -het- 
erocyclyl groups, — S(=0) 2 — NH 2 , substituted and 
unsubstituted — S(=0) 2 — N(H)(alkyl) groups, substi- 
mted and unsubstituted — S(=0) 2 — N(alkyl) 2 groups, 
substituted and unsubstituted — S(=0)-aLkyl groups, 25 
substituted and unsubstituted — S(=0)-hetcrocyclyl 
groups, — OH, substituted and unsubstituted alkoxy 
groups, substituted and unsubstituted aryloxy groups, 
substituted and unsubstituted heterocyclyloxy groups, 
substituted and unsubstituted hcterocyclylalkoxy 30 
groups, — NH 2 , substituted and unsubstituted — N(H) 
(alkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
— N(H)(aryl) groups, substituted and unsubstituted 
— N(alkyl)(aryl) groups, substituted and unsubstituted 35 
— N(aryl) 2 groups, substituted and unsubstituted 
— N(H)(aralkyl) groups, substituted and unsubstituted 
— N(alkyl)(aralkyl) groups, substituted and unsubsti- 
tuted — N(aralkyl) 2 groups, substituted and unsubsti- 
tuted — N(H)(heterocyclyl) groups, substituted and 40 
unsubstituted — N(alkyl)(heterocyclyl) groups, substi- 
tuted and unsubstituted — N(heterocyclyl) 2 groups, sub- 
stituted and unsubstituted — N(H)(heterocyclylalkyl) 
groups, substituted and unsubstituted — N(alkyl)(het- 
erocyclylalkyl) groups, substituted and unsubstituted 45 
— N(heterocyclylalkyl) 2 groups, substituted and unsub- 
stituted — N(H) — C(=0)-alkyl groups, substituted and 
unsubstituted — N(alkyl>C(=<))-aIkyl groups, substi- 
tuted and unsubstituted — N(H)— -C(=0)-aryl groups, 
substituted and unsubstituted — N(alkyl)-C(=0)-aryl 50 
groups, substituted and unsubstituted — N(H) — C 
(— 0)-aralkyl groups, substituted and unsubstituted 
— N(alkyl)-C(=0)-aralkyl groups, substituted and 
unsubstituted — N(H) — C(=0)-neterocycryl groups, 
substituted and unsubstituted — N(alky])-C(==0)-het- 55 
erocyclyl groups, substituted and unsubstituted 
— ^N(H)—C(=0)-heterocyclylalkyl groups, substi- 
tuted and unsubstituted — N(alkyl>C(=0)-heterocy- 
clylalkyl groups, substituted and unsubstituted 
— N(H) — S(=0) 2 -alkyl groups, substituted and unsub- 60 
stituted — N(H}— S(=0) 2 -aryl, substituted and unsub- 
stituted — N(H) — S (=0) 2 -het erocyc ly 1 groups, substi- 
tuted and unsubstituted — C(=0)-alkyl groups, 
substituted and unsubstituted — C(=0)-aryl, substi- 
tuted and unsubstituted — C(=0>aralkyl, substituted 65 
and unsubstituted — C(=0)-heterocyclyl groups, sub- 
stituted and unsubstituted — C(=0>heterocyclylaIkyl 
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groups, — C(=0) — NH 2 . substituted and unsubstituted 
— C(=0) — N(H)(alkyl) groups, substituted and unsub- 
stituted — C(=0) — N(alkyl) 2 groups, substituted and 
unsubstituted — C(=0) — N(H)(aryl) groups, substi- 
tuted and unsubstituted — C(=0)—~ N(alkyl)(aryl) 
groups, substituted and unsubstituted — C(=0) — N 
(aryl), groups, substituted and unsubstituted 
— C(=0) — N(H)(aralkyl) groups, substituted and 
unsubstituted — C(=0) — N(alkyl)(aralkyl) groups, 
substituted and unsubstituted — C(=0) — N(aralkyl) 2 
groups, substituted and unsubstituted — C(=0) — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— C(=0)— N(alkyl)(heterocyclyl) groups, substituted 
and unsubstituted — C(=0) — N(heterocyclyl) 2 groups, 
substituted and unsubstituted — C(— O) — N(H)(hetero- 
cyclylalkyl) groups, substituted and unsubstituted 
— C(=0) — N(alkyl)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — C(=0) — N(heterocyclyla- 
lkyl) 2 groups. — C0 2 H, substituted and unsubstituted 
— C(=0) — O-alkyl groups, C(=0) — O-aryl groups 
— C(=0) — O-aralkyl groups, substituted and unsubsti- 
tuted — C(=0) — O-heterocyclyl groups, or substituted 
and unsubstituted — C(=0) — O-heterocyclylalkyl 
groups; 

R 4 is selected from — H or substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms; 

R 5 and R 8 are independently selected from — H. — F. — CI, 
— Br. — I, — CN. — N0 2 , substituted and unsubstituted 
alkyl groups having from 1 to 1 2 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted hetero- 
cyclyl groups, substituted and unsubstituted heterocy- 
clylalkyl groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, substituted and unsubstituted heterocy- 
clylalkoxy groups; or R 5 may be absent if A is nitrogen; 
or R 8 may be absent if D is nitrogen; 

R 6 and R 7 are independently selected from — H, — F. — CI, 
— Br. — I, — CN. — N0 2 , substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted aryl 
groups, substituted and unsubstituted arylakyl groups, 
substituted and unsubstituted heterocyclyl groups, sub- 
stituted and unsubstituted heterocyclylalkyl groups, 
— SH, substituted and unsubstituted -—S-alkyl groups, 
substituted and unsubstituted — S-heterocyclyl groups, 
— S(~ 0) 2 — NH 2 , substituted and unsubstituted 
— S(=0) 2 — N(H)(alkyl) groups, substituted and 
unsubstituted — S(=0) 2 — N(alkyl) 2 groups, —OH, 
substituted and unsubstituted alkoxy groups, substituted 
and unsubstituted heterocyclyloxy groups, substituted 
and unsubstituted heterocyclylalkoxy groups, — NH 2 , 
substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(alkyl) 2 groups, sub- 
stituted and unsubstituted — N(H)(heterocyclyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyl) 
groups, substituted and unsubstituted — N(heterocy- 
clyl) 2 groups, substituted and unsubstituted — N(H) 
(heterocyclylalkyl) groups, substituted and unsubsti- 
tuted — N(alkyl)(heterocyclylalkyl) groups, substituted 
and unsubstituted — N(heterocycrylalkyl) 2 groups, sub- 
stituted and unsubstituted — N(H)—C(=:0)-alkyl 
groups, substituted and unsubstituted — N(H) — C 
(=0)-heterocyclyl groups, substituted and unsubsti- 



Case 1 :09-cv-01201-RMC Document 1-2 Filed 06/30/2009 Page 30 of 190 



US 7,470,709 B2 



21 



22 



mted — N(H) — C(=0>heterocyclyIalkyl groups, sub- 
stituted and unsubstituted — N(alkyl)-C(=0)-alkyl 
groups, substituted and unsubstituted — N(alkyl)-C 
(=0)- heterocyclyl groups, substituted and unsubsti- 
tuted — N(alkyl)-C(=0)-heterocyclylalkyl, substituted 5 
and unsubstituted — N(H) — S(=0) 2 -alkyl groups, sub- 
stituted and unsubstituted — N(H) — S(=0) 2 -heterocy- 
clyl groups, substituted and unsubstituted — N(H) — S 
(— 0) 2 -heterocyclylalkyl groups, substituted and 10 
unsubstituted — C(=£>)-alkyl groups, substituted and 
unsubstituted — C(=0)-heterocyclyl groups, substi- 
tuted and unsubstituted — C(=0)-heterocyclylalkyl 
groups, — C(— O) — NH 2 , substituted and unsubstituted 
— C(=0)— N(H)(alkyl) groups, substituted and unsub- 1 5 
stituted — C(~0) — N(alkyl) 2 groups, substituted and 
unsubstimted — C(—G) — N(H)(heterocyclyl) groups, 
substituted and unsubstituted — C(=0) — N(alkyl)(het- 
erocyclyl) groups, substituted and unsubstituted 20 
— C(=0) — N(heterocyclyl) 2 groups, substituted and 
unsubstituted — C(=0) — N(H)(heterocyclylalkyl) 
groups, substituted and unsubstituted — C(^O) — N 
(alkyl)(heterocyclylalkyl) groups, substituted and 
unsubstituted — C(— O) — N(heterocyclylalkyl) 2 25 
groups, — C0 2 H, substituted and unsubstituted 
— C(=0) — O-alkyl groups, substituted and unsubsti- 
tuted — C(=0) — O-heterocyclyl groups, or substituted 
and unsubstituted — C(=0) — O-heterocyclylalkyl 3Q 
groups; or R 6 is absent if B is nitrogen; or R 7 is absent if 
C is nitrogen; 

R 9 is selected from — H, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 35 
12 carbons, substituted and unsubstituted aryl groups, 
substituted and unsubstituted aralkyl groups, substituted 
and unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups, — OH, substi- 40 
tuted and unsubstituted alkoxy groups, substituted and 
unsubstituted heterocyclyloxy groups, — NH 2 , or sub- 
stituted and unsubstimted heterocyclylaminoalkyl; and 

R i0 is — H. 

45 

The present invention further provides methods of inhibit- 
ing serine/threonine kinases and tyrosine kinases and treating 
biological conditions mediated by such kinases using com- 
pounds of Structure IB. In some such embodiments, the 
invention provides a method of inhibiting GSK-3 and treating 50 
biological conditions mediated by GSK-3 in a subject. The 
invention also provides the use of a compound of Structure IB 
in preparing a medicament for use in inhibiting a serine/ 
threonine kinase such as GSK-3 or a tyrosine kinase in a 
subject and/or for use in treating a biological condition medi- 
ated by a serine/threonine kinase such as GSK-3 or a tyrosine 
kinase. In one aspect, a method of inhibiting a serine/threo- 
nine kinase or a tyrosine kinase or treating a biological con- 
dition mediated by a serine/threonine kinase or a tyrosine 6Q 
kinase includes administering to the subject a compound of 
Structure IB, a tautomer of the compound, a pharmaceutically 
acceptable salt of the compound, a pharmaceutically accept- 
able salt of the tautomer, or mixtures thereof. In some 
embodiments, a kinase such as a serine/threonine kinase such 65 
as GSK-3 or a tyrosine kinase is inhibited in the subject after 
administration. Structure IB has the following formula: 



IB 



R 1 ^N' 




55 



vVVS 



3 /Y\ /k, " 

I l 

R 4 H 



where: 

A, B, C, and D are independently selected from carbon or 
nitrogen; 

W, X, Y, and Z are independently selected from the group 
consisting of carbon and nitrogen and at least one of W, 
X. Y, and Z is a nitrogen; 

R 1 is selected from — H, — F, —CI, —Br, —I, substituted 
or unsubstituted straight or branched chain alkyl groups 
having from 1 to 8 carbon atoms, substituted or unsub- 
stituted alkenyl groups having from 1 to 8 carbon atoms, 
substituted or unsubstituted alkynyl groups having from 
1 to 8 carbon atoms, — CN, — N0 2 , — OH, — SH, sub- 
stituted or unsubstituted alkoxy groups, substituted or 
unsubstimted — S-alkyl groups, substituted or unsubsti- 
mted — S(=0) 2 — O-alkyl groups, substituted or unsub- 
stituted — S(—0) 2 -alkyl groups, substituted or unsub- 
stituted — S(— 0)-alkyl groups, — S(=0) — NH 2 , 
substituted or unsubstimted — S(=0)— N(H)(alkyl) 
groups, substituted or unsubstimted — S(=0) — N 
(alkyl) 2 groups, — C(=0) — NH 2 , substituted or unsub- 
stituted — C(— O) — N(H)(alkyl) groups, substituted or 
unsubstimted — C(=0) — N(alkyl) 2 groups, substituted 
or unsubstituted — C(==0)— O-alkyl groups, — NH 2 , 
substituted or unsubstimted — N(H)(alkyl) groups, sub- 
stituted or unsubstituted — N(alkyl) 2 groups, substituted 
or unsubstimted — N(H) — C(=0)-alkyl groups, or sub- 
stituted or unsubstimted — N(H) — S(=0)-alkyl 
groups; or R 1 may be absent if W is nitrogen; 

R 2 is selected — H, — F, —CI, —Br, —I, — N0 2 , — CN, 
— NH 2 , — C0 2 H, —OH, substimted or unsubstimted 
straight or branched chain alkyl groups having from 1 to 
8 carbon atoms, substimted or unsubstimted cycloalk- 
enyl groups, substimted or unsubstimted cycloalkyl 
groups, substimted or unsubstimted alkoxy groups, sub- 
stimted or unsubstituted — N(H)(alkyl) groups, substi- 
mted or unsubstituted — N(alkyl) 2 groups, substimted or 
unsubstimted heterocyclyl groups, substituted or unsub- 
stimted aryl groups, substimted or unsubstimted alkenyl 
groups having from 1 to 8 carbon atoms, substimted or 
unsubstimted alkynyl groups having from 1 to 8 carbon 
atoms, — SH, substimted or unsubstimted — S-alkyl 
groups, substituted or unsubstituted — S(=0) 2 — O- 
alkyl groups, substimted or unsubstimted — S(— 0) 2 - 
alkyl groups, substimted or unsubstimted — S(=rO) 2 - 
heterocyclyl groups, substimted or unsubstimted 
— S(=0)-alkyI groups, substimted or unsubstituted 
— S(=0)-heterocyclyl groups, — S(=0)— NH 2; sub- 
stimted or unsubstimted — S(=0>— N(H)(alkyl) 
groups, substimted or unsubstimted — S(=0) — N 
(alkyl) 2 groups, — C(=0) — NH 2 , substimted or unsub- 
stimted — C(=0)— N(H)(alkyl) groups, substimted or 
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unsubstituted — C(z=0) — N(alkyl) 2 groups, substituted 
or unsubstituted — C(=0)-alkyl groups, substituted or 
unsubstituted — C(=0)-heterocyc]yl groups, substi- 
tuted or unsubstituted — C(^=0)— O-alkyl groups, sub- 
stituted or unsubstituted — N(H)-— C(— 0)-aIkyl 5 
groups, substituted or unsubstituted — N(H) — C(=0)- 
heterocyclyl groups, substituted or unsubstituted 
— N(H) — S(=0)-alkyl groups, substituted or unsubsti- 
tuted — N(H) — S(=0) -heterocyclyl groups, 
— N(alkyl)-C(=0)-alkyl groups, substituted or unsub- 10 
stituted — N(alkyl)-C(=0)-heterocyclyl groups, sub- 
stituted or unsubstituted — N(alkyl)-S(=0)-alkyl 
groups, substituted or unsubstituted — N(alkyl)-S 
(=0)-heterocyclyJ groups, — N(H) — C(=0) — NH 2 , 
substituted or unsubstituted — N(H) — C(=0) — N(H) 15 
(alkyl) groups, substituted or unsubstituted — N(H) — C 
(3=0)— N(alkyl) 2 groups, — N(alkyl)-C(=0)— NH 2 , 
substituted or unsubstituted — N(alkyl)-C(=0) — N(H) 
(alkyl) groups, or substituted or unsubstituted 
— N(alkyl)-C(=0)— N(alkyl) 2 groups; or R 2 and R 3 20 
may join together to form a cyclic group when X and Y 
are both carbon; or R 2 may be absent if X is nitrogen; 
R 3 is selected from — H, — F, —CI, —Br, — I. —OH, 
substituted or unsubstituted straight or branched chain 
alkyl groups having from 1 to 8 carbon atoms, substi- 25 
tuted or unsubstituted alkoxy groups, — C0 2 H, — CN, 
substituted or unsubstituted — N(H)(alkyl) groups, sub- 
stituted or unsubstituted — N(H)(cycloalkyl) groups, 
substituted or unsubstituted — N(alkyl) 2 groups, substi- 
tuted or unsubstituted heterocyclyl groups, substituted 30 
or unsubstituted aryl groups, substituted or unsubsti- 
tuted — C(=0)-heterocyclyl groups, substituted or 
unsubstituted — C(=0)-alkyl groups, substituted or 
unsubstituted — C(~Q) — N(H)(alkyl) groups, substi- 
tuted or unsubstituted — C(=0) — N(alkyl) 2 groups, 35 
— C(=0) — NH 2 groups, substituted or unsubstituted 
— C(=0) — N(H)(heterocyclyl) groups, substituted or 
unsubstituted — C(— O) — N(H)(aryl) groups, substi- 
tuted or unsubstituted alkenyl groups having from 1 to 8 
carbon atoms, substituted or unsubstituted alkynyl 40 
groups having from 1 to 8 carbon atoms, — N0 2 , — SH, 
substituted or unsubstituted — S-alkyl groups, substi- 
tuted or unsubstituted — S(=0) 2 — O-alkyl groups, sub- 
stituted or unsubstituted — S(=0) 2 -alkyl groups, sub- 
stituted or unsubstituted — S(=0) 2 -heterocyclyl 45 
groups, substituted or unsubstituted — S(=0)-alkyl 
groups, substituted or unsubstituted — S(=zO)-hetero- 
cyclyl groups, — S(=0) — -NH 2 , substituted or unsub- 
stituted — S(=0)— N(H)(alkyl) groups, substituted or 
unsubstituted — S(=0)— N(alkyl) 2 groups, substituted 50 
or unsubstituted — C(=0)— O-alkyl groups, — NH 2 , 
substituted or unsubstituted — N(H) — C(==0)-alkyl 
groups, substituted or unsubstituted — N(H) — C(=0)- 
heterocyclyl groups, substituted or unsubstituted 
— N(H) — S(=0)-alkyl groups, substituted or unsubsti- 55 
tuted — N(H) — S(— 0)-heterocyclyl groups, substi- 
tuted or unsubstituted — N(alkyl)-C(=0)-alkyl groups, 
substituted or unsubstituted — N(alkyl)-C(==0)-hetero- 
cyclyl groups, substituted or unsubstituted — N(alkyl)- 
S(=0)-alkyl groups, substituted or unsubstituted 60 
— N(alkyl)-S(=0)-heterocyclyl groups, — N(H>— C 
(— O)— NH 2 , substituted or unsubstituted — N(H) — C 
(=0) — N(H)(alkyl) groups, substituted or unsubsti- 
tuted — N(H) — C(=0) — N(alkyl) 2 . groups, 
— N(alkyl)-C(=zO) — NH 2 , substituted or unsubstituted 65 
— N(alkyi)-C(=0)— N(H)(alkyl) groups, or substi- 
tuted or unsubstituted — N(alkyl)-C(— O)— N(alkyl) 2 
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groups; or R 2 and R 3 may join together to form a cyclic 
group when X and Y are both carbon; or R 3 may be 
absent if Y is nitrogen; 

R 4 is selected from of — H, — F, — CI. —Br, —1, substi- 
tuted or unsubstituted straight or branched chain alkyl 
groups having from 1 to 8 carbon atoms, substituted or 
unsubstituted alkenyl groups having from 1 to 8 carbon 
atoms, substituted or unsubstituted alkynyl groups hav- 
ing from 1 to 8 carbon atoms, — CN, — N0 2 , — OH, 
— SH, substituted or unsubstituted alkoxy groups, sub- 
stituted or unsubstituted — S-alkyl groups, substituted 
or unsubstituted — S(=0) 2 — O-alkyl groups, substi- 
tuted or unsubsti tuted — S(=0) 2 -alkyl groups, substi- 
tuted or unsubstituted — S(— 0)-alkyl groups, 
— S(=0) — NH 2 , substituted or unsubstituted 
— S(=0) — N(H)(alkyl) groups, substituted or unsub- 
stituted — S(=0)— N(alkyl) 2 groups, — C(=0)— 
NH 2 , substituted or unsubstituted — C(=0) — N(H) 
(alkyl) groups, substituted or unsubstituted — C(=0) — 
N(alkyl) 2 groups, substituted or unsubstituted 
— C(=0) — O-alkyl groups, — NH 2 , substituted or 
unsubsti tuted — N(H)(alkyl) groups, substituted or 
unsubstituted — N(alkyl) 2 groups, substituted or unsub- 
stituted — N(H) — C(=0)-alkyl groups, or substituted 
or unsubstituted — N(H>— S(=0)-alkyl groups; or R 4 
may be absent if Z is nitrogen; 

R 5 is selected from — H, — F, — CI, — Br, — I. substituted 
or unsubstituted straight or branched chain alkyl groups 
having from 1 to 8 carbon atoms, substituted or unsub- 
stituted heterocyclyl groups, substituted or unsubsti- 
tuted alkenyl groups having from 1 to 8 carbon atoms, 
substituted or unsubstituted alkynyl groups having from 
1 to 8 carbon atoms, — CN, — N0 2 , — OH, — SH, sub- 
stituted or unsubstituted alkoxy groups, substituted or 
unsubstituted — S-alkyl groups, substituted or unsubsti- 
tuted — S(=0) 2 — O-alkyl groups, substituted or unsub- 
stituted — S(=0) 2 -alkyl groups, substituted or unsub- 
stituted — S(=0)-alkyl groups, — S(=0) — NH 2 , 
substituted or unsubstituted — S(=0>— N(H)(alkyl) 
groups, substituted or unsubstituted — S(=0) — N 
(alkyl ) 2 groups, — C(=0) — NH 2 , substituted or unsub- 
stituted — C(=0)— N(H)(alkyl) groups, substituted or 
unsubstituted — C(=0)— N(alkyl) 2 groups, substituted 
or unsubstituted — C(=0) — O-alkyl groups, — NH 2 , 
substituted or unsubstituted — N(H)(alkyl) groups, sub- 
stituted or unsubstituted — N(alkyl) 2 groups, substituted 
or unsubstituted — N(H) — C(=6>alkyl groups, or sub- 
stituted or unsubstituted — N(H) — S(=0)-alkyl 
groups; or R 5 may be absent if A is nitrogen; 

R 6 is selected from — H, —CI, — F, —Br, —OH, substi- 
tuted or unsubstituted heterocyclyl groups, substituted 
or unsubstituted — N(H)(alkyl) groups, substituted or 
unsubstituted — N(H)(heterocyclyl) groups, substituted 
or unsubstituted — N(alkyl)(heterocyclyl) groups, sub- 
stituted or unsubstituted alkoxy groups, substituted or 
unsubstituted alkyl groups having from 1 to 8 carbon 
atoms, substituted or unsubstituted alkenyl groups hav- 
ing from 1 to 8 carbon atoms, substituted or unsubsti- 
tuted alkynyl groups having from 1 to 8 carbon atoms, 
— CN, — N0 2 , — OH, — SH, substituted or unsubsti- 
tuted — S-alkyl groups, substituted or unsubstituted 
— S(=0) 2 — O-alkyl groups, substituted or unsubsti- 
tuted — S(=0) 2 -alkyl groups, substituted or unsubsti- 
tuted — S(=0) 2 -heterocyclyl groups, substituted or 
unsubstituted — S(=0)-alkyl groups, substituted or 
unsubstituted — S(— 0>heterocyclyl groups, 
— S(=0) — NH 2 , substituted or unsubstituted 
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— S(=:0) — N(H)(alkyl) groups, substituted or unsub- 
stituted — S(=0)— N(alkyl) 2 groups, — C(=0)— 
NH 2: substituted or unsubstituted — C(— O) — N(M) 
(a lkyl) groups, substituted or unsubstituted — C(=0) — 
N(alkyl) 2 groups, substituted or unsubstituted 
— C(=0) -alkyl groups, substituted or unsubstituted 
— C(— 0)-heterocyclyl groups, substituted or unsubsti- 
tuted — C(=0) — O-alkyl groups, — NH 2 , substituted 
or unsubstituted — N(alkyl) 2 groups, substituted or 
unsubstituted — N(H>— C(=0)-alkyl groups, substi- 
tuted or unsubstituted — N(H) — C(=0)-heterocyclyl 
groups, substituted or unsubstituted — N(alkyl)-C 
(=0)-alkyl groups, substituted or unsubstituted 
— N(alkyl)-C(— 0)-heterocyclyl groups, substituted or 
unsubstimted — N(H) — S(=6)-alkyl groups, substi- 
tuted or unsubstituted — N(H) — S(=0)-heterocyclyl 
groups, substituted or unsubstituted — N(alkyl)-S 
(=0)-alkyl groups, or substituted or unsubstituted 
— N(alkyl)-S(=0)-heterocyclyl groups; or R 6 may be 
absent if B is nitrogen; 

R 7 is selected from — H, —CI, — F, —Br, — OH, substi- 
tuted or unsubstituted heterocyclyl groups, substituted 
or unsubstituted — N(H)(alkyl) groups, substituted or 
unsubstituted — N(H)(heterocyclyl) groups, substituted 
or unsubstituted — N(alkyl)(heterocyelyl) groups, sub- 
stituted or unsubstituted alkoxy groups, substituted or 
unsubstituted alkyl groups having from 1 to 8 carbon 
atoms, substituted or unsubstituted alkenyl groups hav- 
ing from 1 to 8 carbon atoms, substituted or unsubsti- 
tuted alkynyl groups having from 1 to 8 carbon atoms, 
— CN, — N0 2 , —OH, — SH, substituted or unsubsti- 
mted — S -a lkyl groups, substituted or unsubstituted 
— S (:=£)) 2 — O-alkyl groups, substituted or unsubsti- 
mted — S(=0) 2 -alkyl groups, substituted or unsubsti- 
mted — S(=0) 2 -heterocyclyl groups, substituted or 
unsubstimted — S(=0)-alkyl groups; substituted or 
unsubstimted — S(=0)-heterocyclyl groups, 
— S(=0) — NH 2 , substituted or unsubstituted 
— S(=0) : — N(H)(alkyl) groups, substituted or unsub- 
stituted — S(=0) — N (alkyl) 2 groups, — C(=0)— 
NH 2 , substituted or unsubstituted — C(=0) — N(H) 
(alkyl) groups, substituted or unsubstimted — C(=0) — 
N(alkyl) 2 groups, substituted or unsubstituted 
— C(=rO)-alkyl groups, substituted or unsubstituted 
— C(=0)-heterocyclyl groups, substituted or unsubsti- 
mted —C(=0}— O-alkyl groups, — NH 2 , substituted 
or unsubstimted — N(alkyl) 2 groups, substituted or 
unsubstimted — N(H) — C(=0)-alkyl groups, substi- 
tuted or unsubstimted — N(H) — C(=0)-heterocyclyl 
groups, substituted or unsubstimted — N(alkyl)-C 
(— 0)-alkyl groups, substituted or unsubstituted 
— N(alkyl)-C(==0)-heterocyclyl groups, substituted or 
unsubstimted — N(H) — S(— 6)-alkyl groups, substi- 
tuted or unsubstituted — N(H) — S(=0)-heterocyclyl 
groups, substituted or unsubstimted — N(alkyl)-S 
(=rO)-alkyl groups, or substituted or unsubstituted 
— N(alkyl)-S(— 0)-heterocyclyl groups; or R 7 may be 
absent if C is nitrogen; 

R 8 is selected from — H, — F, —CI, — Br, — I, substituted 
or unsubstimted straight or branched chain alkyl groups 
having from 1 to 8 carbon atoms, substituted or unsub- 
stituted heterocyclyl groups, substituted or unsubsti- 
mted alkenyl groups having from 1 to 8 carbon atoms, 
substituted or unsubstimted alkynyl groups having from 
1 to 8 carbon atoms, — CN, — N0 2 , —OH, — SH, sub- 
stituted or unsubstimted alkoxy groups, substituted or 
unsubstimted — S-alkyl groups, substituted orunsubsti- 
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tuted — S(=0) 2 — O-alkyl groups, substituted or unsub- 
stituted — S(=b) 2 -alkyl groups, substituted or unsub- 
stituted — S(=0)-aIkyl groups, — S(=0) — NH 2 , 
substituted or unsubstimted — S(=0) — N(H)(alkyl) 

5 groups, substituted or unsubstituted — S(~0) — N 
(alkyl) 2 groups, — C(=0) — NH 2 , substituted or unsub- 
stituted — C(—0) — N(H)(alkyI) groups, substituted or 
unsubstimted — C(=0) — N(alkyl) 2 groups, substituted 
or unsubstituted — C(=0) — O-alkyl groups, — NH 2 , 

10 substituted or unsubstimted — N(H) (alkyl) groups, sub- 
stituted or unsubstituted — N(alkyl) 2 groups, substituted 
or unsubstimted — N(H) — C(=6)-alkyl groups, or sub- 
stituted or unsubstimted — N(H) — S(=0)-alkyl 
groups; or R 8 may be absent if D is nitrogen; 

15 R 9 is selected from of substituted or unsubstituted hetero- 
cyclyl groups, substituted or unsubstituted aryl groups, 
substituted or unsubstimted alkoxy groups, — NH 2 , sub- 
stituted or unsubstituted cycloalkyl groups, or substi- 
tuted or unsubstimted straight or branched chain alkyl 

20 groups having from 1 to 8 carbon atoms, or R 9 and R 10 
join together to form a ring having 5, 6, or 7 ring mem- 
bers; or 

R ,f) is — H, or R 9 and R 10 join together to form a ring 
having 5, 6. or 7 ring members. 

25 The invention further provides the use of the compounds of 
Structure I and IB, tautomers of the compounds, pharmaceu- • 
tically acceptable salts of the compounds, pharmaceutically 
acceptable salts of the tautomers, and mixtures thereof in the 
preparation and manufacture of medicaments for inhibiting - 

30 any of the serine/threonine kinases or tyrosine kinases or for * 
use in treating any biological conditions mediated by such 
kinases. In some embodiments, the compounds may be used 
to prepare medicaments in containers such as vials, 
ampoules, or other pharmaceutical formulation storage • 

35 devices and such storage devices may include labels which 
may include directions for application such as directions for 
inhibiting a kinase or directions for treating a subject that has 
a biological condition mediated by a kinase. 
The invention also provides novel compounds of Structure 

40 I and IB that may be used to inhibit the kinases described 
herein or may be used to treat biological conditions mediated 
by such kinases. 

Further objects, features and advantages of the invention 
will be apparent from the following detailed description. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a graph of tumor growth inhibition in the presence 
of 4amino-5 -fluoro-3-[5-(4-methylpiperazin- 1 -yl)-l H-benz- 

50 imidazol-2-yl]quinolin-2(lH)-one in the KM12L4a colon 
tumor model in nu/nu mice. 

FIG. 2 is a graph of inhibition of angiogenesis in the pres- 
ence of 4-amino-5-fluoro-3-[5-(4-methylpiperazin-l-yl)- 
lH-ben2umdazol-2-yl]quinolin-2(lH)-one in the in vivo 

55 matrigel angiogenesis model. 

FIG. 3 is a graph of tumor growth inhibition in the presence 
of 4amino-5-fluoro-3-[5-(4-methylpiperazin- 1 -yl)-l H-benz- 
imidazol-2-yI]quinolin-2(lH)-one administered intermit- 
tently in the PC3 human prostate tumor model in SCID mice. 

60 FIG. 4 is a graph of tumor growth inhibition in the presence 
of 4amino-5-fluoro-3-[5-(4-methylpiperazin-l-yl)-l H-benz- 
imidazol-2-yl]quinolin2(l H)-one. 

FIG. 5 is a graph of tumor growth inhibition in the presence 
of 10 mg/kg/d 4-aniino-5-fluoro-3-[5-(4-methylpiperazin-l- 

65 yl)-lH-benzimidazol-2-yl]quinolin-2(lH)-one administered 
in combination with irinotecan in the KM12L4a colon tumor 
model in nu/nu mice. 



Case 1:09-cv-01 201 -RMC Document 1-2 Filed 06/30/2009 Page 33 of 190 



US 7,470,709 B2 



27 



28 



FIG. 6 is a graph of tumor growth inhibition in the presence 
of 50 mg/kg/d 4-amino-5-fluoro-3-[5-(4-methylpiperazin-l- 
yl)-l H-benzimidazol-2-yl]quino!in-2(l H)-one administered 
in combination with irinotecan in the KM1 2L4a colon tumor 
model in nu/nu mice. 

FIG. 7. is a graph of rumor growth inhibition in the pres- 
ence of 50 mg/kg/d 4-amino-5-fluoro-3-[5-(4-methy!piper- 
azin- 1 -yl)-l H-benzimidazol-2-yl]quinolin-2(l H)-one 
administered in combination with trastuzumab in the erbB2- 
overexpressing ovarian tumor model, SKOV3ipl . 

FIG. 8 is a graph of tumor growth inhibition in the presence 
of 50 mg/kg/d 4-amino-5-fluoro-3-[5-(4-methylpiperazin-l- 
yl)-l H-benzimidazol-2-yl]quinolin-2(l H)-one administered 
in combination with ZD1839 in the A431 epidermoid tumor 
model. 

FIGS. 9 A and 9B are graphs showing inhibition of VEGF- 
mediated migration of HUVEC and VEGF-mediated rube 
formation in the presence of 4-amino-5-fluoro-3-[5-(4-meth- 
ylpiperazin- 1 -yl)-l H-benzimidazol-2-yI]quinolin-2(l H)- 
one. 

FIG. 10 is a graph showing inhibition of the sprouting of 
endothelial cells from rat aortic rings in the presence of 
4-amino-5-fluoro-3-[5(4-methylpiperazin-l -yl)- 1 H-benz- 
imidazol-2-yl]quinolin-2( 1 H)-one. 

FIG. 11 is a graph of tumor growth inhibition in the pres- 
ence of 10, 30, and 70 mg/kg/d 4-amino-5-fluoro-3-[5-(4- 
methylpiperazin- 1 -yl)- 1 H-benzimidazol-2-yl]quinolin-2 
(1 H)-one in the MV4-1 1 (FLT-3 ITD mutant) tumor model in 
SC1D-NOD mice. 

FIG. 12 is a graph of tumor growth inhibition starting with 
different tumor sizes (300, 500, 1 000 mm 3 ) in the presence of 
30 mg/kg/d 4-amino-5-fluoro-3-[5-(4-methylpiperazin-l- 
yl)-lH-benzimidazol-2-yl]quinolin-2(lH)-one in the MV4- 
1 1 (FLT-3 ITD mutant) tumor model in SCID-NOD mice. 

FIG. 13 is a graph of tumor growth inhibition in the pres- 
ence of 30 mg/kg/d 4-amino-5-fluora-3-[5-(4-methylpiper- 
azin- 1 -yl)-l H-benzimidazol-2yl]quinolin-2(l H)-one admin- 
istered daily, q.o.d., or 7 days on/7 off in the MV4-1 1 (FLT-3 
ITD mutant) tumor model in SCID-NOD mice. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to a novel class of compounds 
which act as inhibitors of serine/threonine kinases and 
tyrosine kinases, including inhibitors of GSK-3, Cdk2, Cdk4, 
MEK1, NEK-2, CHK2, CKl€, Raf, CHK1, Rsk2, PAR-1, 
Cdc2 kinase, c-Kit, c-ABL, p60src, FGFR3, FLT-3, Fyn, Lck, 
and Tie-2. The present invention further relates to the com- 
pounds used in these methods. These compounds can be 
formulated into pharmaceutical formulations that are useful 
in treating patients with a need for such inhibitors (e.g., those 
suffering from cancer). The compounds described herein are 
also useful for reducing capillary proliferation and in the 
treatment of cancer and other medical or cellular conditions 
in human and cell subjects. 

The following abbreviations and definitions are used 
throughout this application: 

"ALS" is an abbreviation that stands for amyotropic lateral 
sclerosis. 

"AD" is an abbreviation mat stands for Alzheimer Disease. 
"APP" is an abbreviation that stands for amyloid precursor 
protein. 

"bFGF* is an abbreviation that stands for basic fibroblast 
growth factor. 

"FGFR1", also referred to as bFGFR, is an abbreviation 
that stands for a tyrosine kinase that interacts with the fibro- 
blast growth factor FGF. 



* is an abbreviation that stands for cell division cycle 
' is an abbreviation that stands for cyclin dependent 
' is an abbreviation that stands for cyclin dependent 
is an abbreviation that stands for checkpoint 



"Cdc2" 

2. 

"Cdk2" 
kinase 2. 

"Cdk4" 
kinase 4. 

"Chk r 
kinase 1 . 

"CKle" is a serine/threonine kinase that stands for Casein 
kinase 1 (epsilon). 

"c-ABL** is an abbreviation for a tyrosine kinase that stands 
for an oncogene product originally isolated from the Abelson 
leukemia virus. 

"C-Kit T * is also known as stem cell factor receptor or mast 
cell growth factor receptor. 

"FGF** is an abbreviation for the fibroblast growth factor 
that interacts with FGFR1. 

"FGFR3'* is an abbreviation that stands for the tyrosine 
kinase fibroblast growth factor receptor 3 that is often 
expressed in multiple myeloma-type cancers. 

"Flk-1" is an abbreviation that stands for fetal liver tyrosine 
kinase 1 , also known as kinase-inscrt domain tyrosine kinase 
or KDR (human), also known as vascular endothelial growth 
factor receptor-2 or VEGFR2 (KDR (human), Flk-1 
(mouse)). 

"FLT- 1 ** is an abbreviation that stands for fms-likc tyrosine 
kinase- 1, also known as vascular endothelial growth factor 
receptor- 1 or VEGFR1. 

"FLT-3** is an abbreviation that stands for fms-like tyrosine 
kinase-3, also known as stem cell tyrosine kinase I (STK I). 

"FLT-4'* is an abbreviation that stands for fms-like tyrosine 
kinase-4, also known as VEGFR3. 

"Fyn*' is an abbreviation that stands for FYN oncogene 
kinase related to SRC, FGR, YES. 

"GSK-3'* is an abbreviation that stands for glycogen syn- 
thase kinase 3. 

"p60src'* is a tyrosine kinase originally identified as the 
v-src oncogene of the rous sarcoma virus. 

"PAR-T* is an abbreviation that stands for a kinase also 
40 known as disheveled associated kinase, also known as 
HDAK. 

"Lck** is an abbreviation that stands for lymphocyte-spe- 
cific protein tyrosine kinase. 

"MEK1" is an abbreviation that stands for a serine threo- 
nine kinase in the MAPK (Mitogen activated protein kinase) 
signal transduction pathway in a module that is formed of the 
Raf-MEKl-ERK. MEK1 phosphorylates ERK (extracellular 
regulated kinase). 

"MS" is an abbreviation that stands for multiple sclerosis. 
"NEK-2" is an abbreviation that stands for NIM-A related 
kinase. 

"NIM-A" is an abbreviation that stands for never in mito- 
sis. 

"PDGF" is an abbreviation that stands for platelet derived 
growth factor. PDGF interacts with tyrosine kinases PDG- 
FRa and PDGFRp. 

"PHF" is an abbreviation that stands for paired helical 
filaments. 

"PS 1" is an abbreviation that stands for presenelin 1. 
"Rsk2" is an abbreviation that stands for ribosomal S6 
kinase 2. 

"Raf* is a serine/threonine kinase in the MAPK signal 
transduction pathway. . 

"RTK" is an abbreviation that stands for receptor tyrosine 
kinase. 

"Tie-2** is an abbreviation that stands for tyrosine kinase 
with Ig and EGF homology domains. 
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"VEGF" is an abbreviation that stands for vascular endot- One example of a substituted alky] group is the trifluorom- 

helial growth factor. ethyl group and other alkyl groups that contain the trifluo- 

"VEGF-RTK" is an abbreviation that stands for vascular romethyl group. Other alkyl groups include those in which 

endothelial growth factor receptor tyrosine kinase. one or more bonds to a carbon or hydrogen atom is replaced 

Generally, reference to a certain element such as hydrogen 5 by a bond to an oxygen atom such that the substituted alkyl 

or H is meant to include all isotopes of that element. For group contains a hydroxyl, alkoxy, aryloxy group, or hetero- 

example, if an R group is defined to include hydrogen or H, it cyclyloxy group. Still other alkyl groups include alkyl groups 

also includes deuterium and tritium. that have an amine, alkylamine, dialkylamine, arylamine, 

The phrase "unsubstituted alkyl*' refers to alkyl groups that (alkyl )(aryl)amine, diarylamine, heterocyclylamine, (alkyl) 

do not contain heteroatoms. Thus the phrase includes straight 10 (heterocyclyl)amine, (aryl)(heterocyclyl)amine, or dihetero- 

chain alkyl groups such as methyl, ethyl, propyl, butyl, pen- cyclylamine group. 

tyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl and The phrase "unsubstituted aryl" refers to aryl groups that 

the like. The phrase also includes branched chain isomers of do not contain heteroatoms. Thus the phrase includes, but is 

straight chain alkyl groups, including but not limited to, the not limited to, groups such as phenyl, biphenyl, anthracenyl, 

following which are provided by way of example: — CH 15 naphthenyl by way of example. Although the phrase "unsub- 

(CH 3 ) 2 , CH(CH 3 )(CH 2 CH 3 ), —CH(CH 2 CH 3 ) 2 , stituted aryl" includes groups containing condensed rings 

— C(CH 3 ) 3 , — C(CH 2 CH 3 ) 3 , — CH 2 CH(CH 3 ) 2 , — CH 2 CH such as naphthalene, it does not include aryl groups that have 

(CH 3 )(CH 2 CH 3 ), — CH 2 CH(CH 2 CH 3 ) 2 , — CH 2 C(CH 3 ) 3 , other groups such as alkyl or halo groups bonded to one of the 

— CH 2 C(CH 2 CH 3 ) 3 , " — CH(CH 3 )CH(CH 3 )(CH 2 CH 3 ), ring members, as aryl groups such as tolyl are considered 

— CH 2 CHXH(CH 3 ) 2 , — CH 2 CH 2 CH(CH 3 )(CH 2 CH 3 ), 20 herein to be substituted aryl groups as described below. A 

— CH 2 CH 2 CH(CH 2 CH 3 ) 2 , — CH 2 CH 2 C(CH 3 ) 3 , preferred unsubstituted aryl group is phenyl. Unsubstituted 

— CH 2 CH 2 C(CH 2 CH 3 ) 3 , — CH(CH 3 )CH 2 CH(CH 3 ) 2 , — CH aryl groups may be bonded to one or more carbon atom(s), 

(CH 3 )CH(CH 3 )CH(CH 3 ) 2 , — CH(CH 2 CH 3 )CH(CH 3 )CH oxygen atom(s), nitrogen atom(s), and/or sulfur atom(s) in 

(CH 3 )(CH 2 CH 3 ), and others. The phrase also includes cyclic the parent compound, however. 

alkyl groups such as cycloalkyl groups such as cyclopropyl, 25 The phrase "substituted aryl group" has the same meaning 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and with respect to unsubstituted aryl groups that substituted 
cyclooctyl and such rings substituted with straight and alkyl groups had with respect to unsubstituted alkyl groups, 
branched chain alkyl groups as defined above. The phrase However, a substituted aryl group also includes aryl groups in 
also includes polycyclic alkyl groups such as, but not limited which one of the aromatic carbons is bonded to one of the 
to, adamantyl norbomyl, and bicyclo[2.2.2]octyl and such 30 non-carbon or non-hydrogen atoms described above and also 
rings substituted with straight and branched chain alkyl includes aryl groups in which one or more aromatic carbons 
groups as defined above. Thus, the phrase unsubstituted alkyl of the aryl group is bonded to a substituted and/or unsubsti- 
groups includes primary alkyl groups, secondary alkyl tuted alkyl, alkenyl, or alkynyl group as defined herein. This 
groups, and tertiary alkyl groups. Unsubstituted alkyl groups includes bonding arrangements in which two carbon atoms of 
may be bonded to one or more carbon atom(s), oxygen 35 an aryl group are bonded to two atoms of an alkyl, alkenyl, or 
atom(s), nitrogen atom(s), and/or sulfur atom(s) in the parent alkynyl group to define a fused ring system (e.g. dihy- 
compound. Preferred unsubstituted alkyl groups include dronaphthyl or tetrahydronaphthyl). Thus, the phrase "sub- 
straight and branched chain alkyl groups and cyclic alkyl stituted aryl" includes, but is not limited to tolyl, and hydrox- 
groups having 1 to 20 carbon atoms. More preferred such yphenyl among others. 

unsubstituted alkyl groups have from 1 to 10 carbon atoms 40 The phrase ''unsubstituted alkenyl" refers to straight and 

while even more preferred such groups have from 1 to 5 branched chain and cyclic groups such as those described 

carbon atoms. Most preferred unsubstituted alkyl groups with respect to unsubstituted alkyl groups as defined above, 

include straight and branched chain alkyl groups having from except that at least one double bond exists between two car- 

1 to 3 carbon atoms and include methyl, ethyl, propyl, and bon atoms. Examples include, but are not limited to vinyl, 

— CH(CH 3 ) 2 . 45 -CH=C(H)(CH 3 ), -CH=C(CH 3 ) 2 , -C(CH 3 )r=C(H) 2 , 

The phrase "substituted alkyl" refers to an unsubstituted — C(CH 3 )=C(H)(CH 3 ), — C(CH 2 CH 3 )=CH 2J cyclohex- 

alkyl group as defined above in which one or more bonds to a enyl, cyclopentenyl, cyclohexadienyl, butadienyl, pentadi- 

carbon(s) or hydrogen(s) are replaced by a bond to non- enyl, and hexadienyl among others. 

hydrogen and non-carbon atoms such as, but not limited to, a The phrase "substituted alkenyl" has the same meaning 

halogen atom in halides such as F, CI, Br, and I; an oxygen 50 with respect to unsubstituted alkenyl groups that substituted 

atom in groups such as hydroxyl groups, alkoxy groups, alkyl groups had with respect to unsubstituted alkyl groups. A 

aryloxy groups, and ester groups; a sulfur atom in groups such substituted alkenyl group includes alkenyl groups in which a 

as thiol groups, alkyl and aryl sulfide groups, sulfone groups, non-carbon or non-hydrogen atom is bonded to a carbon 

sulfonyl groups, and sulfoxide groups; a nitrogen atom in double bonded to another carbon and those in which one of 

groups such as amines, amides, alkylamines, dialkylamines, 55 the non-carbon or non-hydrogen atoms is bonded to a carbon 

arylamines, alkylarylamines, diarylamines, N-oxides, imi- not involved in a double bond to another carbon, 

des, and enamincs; a silicon atom in groups such as in tri- The phrase "unsubstituted alkynyl" refers to straight and 

alkylsilyl groups, dialkylarylsilyl groups, alkyldiarylsilyl branched chain groups such as those described with respect to 

groups, and triarylsilyl groups; and other heteroatoms in unsubstituted alkyl groups as defined above, except that at 

various other groups. Substituted alkyl groups also include 60 least one triple bond exists between two carbon atoms, 

groups in which one or more bonds to a carbon(s) or Examples include, but are not limited to — C=C(H), 

hydrogen(s) atom is replaced by a bond to a heteroatom such — Cs=C(CH 3 ), — C^C(CH 2 CH 3 ), — C(H 2 )GssC(H), 

as oxygen in carbonyl,carboxyl, and ester groups; nitrogen in — C(H) 2 C^C(CH 3 ), and — C(H) 2 O^C(CH 2 CH 3 ) among 

groups such as imines, oximes, hydrazones, and nitriles. Pre- others. 

ferred substituted alkyl groups include, among others, alkyl 65 The phrase "substituted alkynyl" has the same meaning 

groups in which one or more bonds to a carbon or hydlrogen with respect to unsubstituted alkynyl groups that substituted 

atom is/are replaced by one or more bonds to fluorine atoms. alkyl groups had with respect to unsubstituted alkyl groups. A 
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substituted alkynyl group includes alkynyl groups in which a 
non-carbon or non-hydrogen atom is bonded to a carbon 
triple bonded to another carbon and those in which a non- 
carbon or non-hydrogen atom is bonded to a carbon not 
involved in a triple bond to another carbon. 5 

The phrase "unsubstituted aralkyl" refers to unsubstituted 
alkyl groups as defined above in which a hydrogen or carbon 
bond of the unsubstituted alkyl group is replaced with a bond 
to an aryl group as defined above. For example, methyl 
( — CH 3 ) is an unsubstituted alkyl group. If a hydrogen atom 10 
of the methyl group is replaced by a bond to a phenyl group, 
such as if the carbon of the methyl were bonded to a carbon of 
benzene, then the compound is an unsubstituted aralkyl group 
(i.e., a benzyl group). Thus the phrase includes, but is not 
limited to, groups such as benzyl, diphenylmethyl. and 1 -phe- 1 5 
nylethyl (— CH(C 6 H 5 )(CH 3 )) among others. 

The phrase "substituted aralkyl" has the same meaning 
with respect to unsubstituted aralkyl groups that substituted 
aryl groups had with respect to unsubstituted aryl groups. 
However, a substituted aralkyl group also includes groups in 20 
which a carbon or hydrogen bond of the alkyl part of the group 
is replaced by a bond to a non-carbon or a non-hydrogen 
atom. Examples of substituted aralkyl groups include, but are 
not limited to, — CH 2 C(=0)(C 6 H 5 ) ? and — CH 2 (2-meth- 
ylphenyl) among others. 25 

The phrase "unsubstituted heterocyclyl" refers to both aro- 
matic and nonaromatic ring compounds including monocy- 
clic, bicyclic, and polycyclic ring compounds such as, but not 
limited to, quinuclidyl, containing 3 or more ring members of 
which one or more is a heteroatom such as. but not limited to, 30 
N. O, and S. Although the phrase "unsubstituted heterocy- 
clyl" includes condensed heterocyclic rings such as benzimi- 
dazolyl, it does not include heterocyclyl groups that have 
other groups such as alkyl or halo groups bonded to one of the 
ring members as compounds such as 2-memylbenzimida- 35 
zolyl are substituted heterocyclyl groups. Examples of het- 
erocyclyl groups include, but are not limited to: unsaturated 3 
to 8 membered rings containing 1 to 4 nitrogen atoms such as, 
but not limited to pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, 
pyridinyl, dmydropyridinyl, pyrimidyl, pyrazinyl, pyridazi- 40 
nyl, triazolyl (e.g. 4H-l,2,4-triazolyl, lH-l,2,3-triazolyl, 
2H-l,2,3-triazolyl etc.), tetrazolyl, (e.g. 1 H-tetrazolyl, 2H 
tetrazolyl, etc.); saturated 3 to 8 membered rings containing 1 
to 4 nitrogen atoms such as, but not limited to, pyrrolidinyl, 
imidazolidinyl, piperidinyl, piperazinyl; condensed unsatur- 45 
ated heterocyclic groups containing 1 to 4 nitrogen atoms 
such as, but not limited to, indolyl, isoindolyl, indolinyl, 
indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, indazolyl, 
benzotriazolyl; unsaturated 3 to 8 membered rings containing 
1 to 2 oxygen atoms and 1 to 3 nitrogen atoms such as, but not 50 
limited to, oxazolyl, isoxazolyl, oxadiazolyl (e.g. 1,2,4-oxa- 
diazolyl, 1,3,4-oxadiazolyl. 1,2,5-oxadiazolyl, etc.); satu- 
rated 3 to 8 membered rings containing 1 to 2 oxygen atoms 
and 1 to 3 nitrogen atoms such as, but not limited to, mor- 
pholinyl; unsaturated condensed heterocyclic groups con- 55 
taining 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, for 
example, benzoxazolyl, benzoxadiazolyl, benzoxazinyl (e.g. 
2H-l,4-benzoxazinyl etc.); unsaturated 3 to 8 membered 
rings containing 1 to 3 sulfur atoms and 1 to 3 nitrogen atoms 
such as, but not limited to, thiazolyl. isothiazolyl, thiadiazolyl 60 
(e.g. 1,2,3-thiadiazolyl. 1 ,2,4-thiadiazolyl, 13,4-thiadiaz- 
olyl, 1 ,2.5-thiadiazolyl, etc.); saturated 3 to 8 membered rings 
containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms such 
as, but not limited to. thiazolodinyl; saturated and unsaturated 
3 to 8 membered rings containing 1 to 2 sulfur atoms such as, 65 
but not limited to, thienyl, dihydrodithiinyl, dihydrodithionyl, 
tetrahydrothiophene, tetrahydrothiopyran; unsaturated con- 
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densed heterocyclic rings containing 1 to 2 sulfur atoms and 
1 to 3 nitrogen atoms such as, but not limited to, benzothia- 
zolyl, benzothiadiazolyl, benzothiazinyl (e.g. 2H-l,4-ben- 
zothiazinyl, etc.), dihydrobenzothiazinyl (e.g.. 2H-3,4-dihy- 
drobenzothiazinyl, etc.), unsaturated 3 to 8 membered rings 
containing oxygen atoms such as, but not limited to furyl; 
unsaturated condensed heterocyclic rings containing 1 to 2 
oxygen atoms such as benzodioxolyl (e.g., 1 ,3-benzodioxoyl, 
etc.); unsaturated 3 to 8 membered rings containing an oxy- 
gen atom and 1 to 2 sulfur atoms such as, but not limited to, 
dihydrooxathiinyl; saturated 3 to 8 membered rings contain- 
ing 1 to 2 oxygen atoms and 1 to 2 sulfur atoms such as 
1 ,4-oxathiane; unsaturated condensed rings containing 1 to 2 
sulfur atoms such as benzothienyl. benzodithiinyl; and unsat- 
urated condensed heterocyclic rings containing an oxygen 
atom and 1 to 2 oxygen atoms such as benzoxathiinyl . Het- 
erocyclyl group also include those described above in which 
one or more S atoms in the ring is double-bonded to one or 
two oxygen atoms (sulfoxides and sulfones). For example, 
heterocyclyl groups include tetrahydrothiophene oxide and 
tetrahydrothiophene 1,1 -dioxide. Preferred heterocyclyl 
groups contain 5 or 6 ring members. More preferred hetero- 
cyclyl groups include morpholine, piperazine, piperidine, 
pyrrolidine, imidazole, pyrazole, 1,2,3-triazole, 1,2,4-triaz- 
ole, tetrazole, thiophene, thiomorpholine, thiomorpholine in 
which the S atom of the thiomorpholine is bonded to one or 
more O atoms, pyrrole, homopiperazine, oxazolidin-2-one, 
pyrrolidin-2-one, oxazole, quinuclidine. thiazole, isoxazole, 
furan, and tetrahydrofuran. 

The phrase "substituted heterocyclyr refers to an unsub- 
stituted heterocyclyl group as defined above in which one or 
more of the ring members is bonded to a non-hydrogen atom 
such as described above with respect to substituted alkyl 
groups and substituted aryl groups. Examples, include, but 
are not limited to, 2-methylbenzimidazolyl, 5-methylbenz- 
imidazolyl, 5-chlorobenzthiazolyl, N-alkyl piperazinyl 
groups such as 1 -methyl piperazinyl, piperazine-N-oxide, 
N-alkyl piperazine N -ox ides, 2-phenoxy-thiophene, and 
2-chloropyridinyl among others. In addition, substituted het- 
erocyclyl groups also include heterocyclyl groups in which 
the bond to the non-hydrogen atom is a bond to a carbon atom 
that is part of a substituted and unsubstituted aryl, substituted 
and unsubstituted aralkyl. or unsubstituted heterocyclyl 
group. Examples include but are not limited to 1 -benzylpip- 
eridinyl, 3-phenythiomorpholinyl, 3-(pyrrolidin-l-yl)-pyrro- 
lidinyl, and 4-(piperidin-l-yl)-piperidinyl. Groups such as 
N-alkyl substituted piperazine groups such as N-methyl pip- 
erazine, substituted morpholine groups, and piperazine N-ox- 
ide groups such as piperazine N-oxide and N-alkyl piperazine 
N-oxides are examples of some substituted heterocyclyl 
groups. Groups such as substituted piperazine groups such as 
N-alkyl substituted piperazine groups such as N-methyl pip- 
erazine and the like, substituted morpholine groups, pipera- 
zine N-oxide groups, and N-alkyl piperazine N-oxide groups 
are examples of some substituted heterocyclyl groups that are 
especially suited as R 6 or R 7 groups. 

The phrase "unsubstituted heterocyclylalkyl" refers to 
unsubstituted alkyl groups as defined above in which a hydro- 
gen or carbon bond of the unsubstituted alkyl group is 
replaced with a bond to a heterocyclyl group as defined above. 
For example, methyl ( — CH 3 ) is an unsubstituted alkyl group. 
If a hydrogen atom of the methyl group is replaced by a bond 
to a heterocyclyl group, such as if the carbon of the methyl 
were bonded to carbon 2 of pyridine (one of the carbons 
bonded to the N of the pyridine) or carbons 3 or 4 of the 
pyridine, then the compound is an unsubstituted heterocycly- 
lalkyl group. 
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llie phrase "substituted heterocyclylalkyl" has the same 
meaning with respect to unsubstituted heterocyclylalkyl 
groups that substituted aralkyl groups had with respect to 
unsubstituted aralkyl groups. However, a substituted hetero- 
cyclylalkyl group also includes groups in which a non-hydro- 5 
gen atom is bonded to a heteroatom in the heterocyclyl group 
of the heterocyclylalkyl group such as, but not limited to, a 
nitrogen atom in the piperidine ring of a piperidinylalkyl 
group. In addition, a substituted heterocyclylalkyl group also 10 
includes groups in which a carbon bond or a hydrogen bond of 
the alkyl part of the group is replaced by a bond to a substi- 
tuted and unsubstituted aryl or substituted and unsubstituted 
aralkyl group. Examples include but are not limited to phenyl- 
(piperidin-1 -yl)-methyl and phenyl-(morpholin4-yl)-methyl. 1 5 

The phrase "unsubstituted alkylaminoalkyl" refers to an 
unsubstituted alkyl group as defined above in which a carbon 
or hydrogen bond is replaced by a bond to a nitrogen atom that 
is bonded to a hydrogen atom and an unsubstituted alkyl 
group as defined above. For example, methyl ( — CH 3 ) is an 20 
unsubstituted alkyl group. If a hydrogen atom of the methyl 
group is replaced by a bond to a nitrogen atom that is bonded 
to a hydrogen atom and an ethyl group, then the resulting 
compound is — CH 2 — N(H)(CH 2 CH 3 ) which is an unsubsti- 7$ 
tutcd alkylaminoalkyl group. 

The phrase "substituted alkylaminoalkyl" refers to an 
unsubstituted alkylaminoalkyl group as defined above except 
where one or more bonds to a carbon or hydrogen atom in one 
or both of the alkyl groups is replaced by a bond to a non- 30 
carbon or non-hydrogen atom as described above with respect 
to substituted alkyl groups except that the bond to the nitrogen 
atom in all alkylaminoalkyl groups does not by itself qualify 
all alkylaminoalkyl groups as being substituted. However, 
substituted alkylaminoalkyl groups does include groups in 35 
which the hydrogen bonded to the nitrogen atom of the group 
is replaced with a non-carbon and non-hydrogen atom. 

The phrase "unsubstituted dialkylaminoalkyl" refers to an 
unsubstituted alkyl group as defined above in which a carbon ^ 
bond or hydrogen bond is replaced by a bond to a nitrogen 
atom which is bonded to two other similar or different unsub- 
stituted alkyl groups as defined above. 

The phrase "substituted dialkylaminoalkyl" refers to an 
unsubstituted dialkylaminoalkyl group as defined above in 45 
which one or more bonds to a carbon or hydrogen atom in one 
or more of the alkyl groups is replaced by a bond to a non- 
carbon and non-hydrogen atom as described with respect to 
substituted alkyl groups. The bond to the nitrogen atom in all 
dialkylaminoalkyl groups does not by itself qualify all dialky- 50 
laminoalkyl groups as being substituted. 

The phrase "unsubstituted alkoxy" refers to a hydroxyl 
group ( — OH) in which the bond to the hydrogen atom is 
replaced by a bond to a carbon atom of an otherwise unsub- 55 
stituted alkyl group as defined above. 

The phrase "substituted alkoxy" refers to a hydroxyl group 
( — OH) in which the bond to the hydrogen atom is replaced 
by a bond to a carbon atom of an otherwise substituted alkyl 
group as defined above. 60 

The phrase ^substituted heterocyclyloxy" refers to a 
hydroxyl group ( — OH) in which the bond to the hydrogen 
atom is replaced by a bond to a ring atom of an otherwise 
unsubstituted heterocyclyl group as defined above. 65 

The phrase "substituted heterocyclyloxy" refers to a 
hydroxyl group ( — OH) in which the bond to the hydrogen 
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atom is replaced by a bond to a ring atom of an otherwise 
substituted heterocyclyl group as defined above. 

The phrase "unsubstituted heterocyclyloxyalkyl" refers to 
an unsubstituted alkyl group as defined above in which a 
carbon bond or hydrogen bond is replaced by a bond to an 
oxygen atom which is bonded to an unsubstituted heterocy- 
clyl group as defined above. 

The phrase "substituted heterocyclyloxyalkyr refers to an 
unsubstituted heterocyclyloxyalkyl group as defined above in 
which a bond to a carbon or hydrogen group of the alkyl group 
of the heterocyclyloxyalkyl group is bonded to a non-carbon 
and non -hydro gen atom as described above with respect to 
substituted alkyl groups or in which the heterocyclyl group of 
the heterocyclyloxyalkyl group is a substituted heterocyclyl 
group as defined above. 

The phrase "unsubstituted heterocyclylalkoxy" refers to an 
unsubstituted alkyl group as defined above in which a carbon 
bond or hydrogen bond is replaced by a bond to an oxygen 
atom which is bonded to the parent compound, and in which 
another carbon or hydrogen bond of the unsubstituted alkyl 
group is bonded to an unsubstituted heterocyclyl group as 
defined above. 

The phrase "substituted heterocyclylalkoxy" refers to an 
unsubstituted heterocyclylalkoxy group as defined above in 
which a bond to a carbon or hydrogen group of the alkyl group 
of the heterocyclylalkoxy group is bonded to a non-carbon 
and non-hydrogen atom as described above with respect to 
substituted alkyl groups or in which the heterocyclyl group of 
the heterocyclylalkoxy group is a substituted heterocyclyl 
group as defined above. Further, a substituted heterocyclyla- 
lkoxy group also includes groups in which a carbon bond or a 
hydrogen bond to the alkyl moiety of the group may be 
substituted with one or more additional substituted and 
unsubstituted heterocycles. Examples include but are not lim- 
ited to pyrid-2-ylmorpholin-4-ylmethyl and 2-pyrid-3-yl-2- 
morphol in-4-y 1 ethyl . 

The phrase "unsubstituted arylaminoalkyl" refers to an 
unsubstituted alkyl group as defined above in which a carbon 
bond or hydrogen bond is replaced by a bond to a nitrogen 
atom which is bonded to at least one unsubstituted aryl group 
as defined above. 

The phrase "substituted arylaminoalkyl" refers to an 
unsubstituted arylaminoalkyl group as defined above except 
where either the alkyl group of the arylaminoalkyl group is a 
substituted alkyl group as defined above or the aryl group of 
the arylaminoalkyl group is a substituted aryl group except 
that the bonds to the nitrogen atom in all arylaminoalkyl 
groups does not by itself qualify all arylaminoalkyl groups as 
being substituted- However, substituted aiylaminoalkyl 
groups does include groups in which the hydrogen bonded to 
the nitrogen atom of the group is replaced with a non-carbon 
and non-hydrogen atom. 

The phrase '^substituted heterocyclylarninoalkyl" refers 
to an unsubstituted alkyl group as defined above in which a 
carbon or hydrogen bond is replaced by a bond to a nitrogen 
atom which is bonded to at least one unsubstituted heterocy- 
clyl group as defined above. 

The phrase "substituted heterocyclylaminoalkyr refers to 
unsubstituted heterocyclylaminoalkyl groups as defined 
above in which the heterocyclyl group is a substituted hetero- 
cyclyl group as defined above and/or the alkyl group is a 
substituted alkyl group as defined above. The bonds to the 
nitrogen atom in all heterocyclylaminoalkyl groups does not 
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by itself qualify all heterocyclylaminoalkyl groups as being limited to, benzoylformate, formate, acetate, trichloroacetate, 

substituted. However, substituted heterocyclylaminoalkyl and triftuoracetate. Examples of protected amine groups 

groups do include groups in which the hydrogen bonded to include, but are not limited to, amides such as, formamide, 

the nitrogen atom of the group is replaced with a non-carbon acetamide, trifluoroacetamide, and benzamide; imides, such 

and non-hydrogen atom. 5 as phthalimide, and dithiosuccinimide; and others. Examples 

The phrase "unsubst.tuted alkylaminoalkoxy" refers to an ° f P ro ' ec,ed »«ips « not Kmitod to, 

. . . „ . % f* •! « u . . , thioethers such as S-benzyl thioether. and S-4-picolvl thioet- 

unsubstituted alky 1 group as defined above in which a carbon , , A . , 0 . . *. . * . . . . " . . 

. . , ' . , , , vi her; substituted S-methvl derivatives such as hemithio, dithio 

or hydrogen bond is replaced by a bond to an oxygen atom j • i j t_ 

'.f * J . - . . . , , and aminothio acetals; and others, 

which is bonded to the parent compound and in which another 10 

carbon or hydrogen bond of the unsubstituted alkyl group is A "pharmaceutically acceptable salt" includes a salt with 

bonded to a nitrogen atom which is bonded to a hydrogen ™ b * se > or S anic !\ as *' ""P™ acid > °^ mc ac ' d > 

. i ■ i 11 . j j i or basic or acidic amino acid. As salts of moraamc bases, the 

atom and an unsubstituted alkyl &roup as denned above. . . . . , °^ , 

' invention includes, for example, alkali metals such as sodium 

The phrase "substituted alkylaminoalkoxy" refers to l$ 0 r potassium; alkaline earth metals such as calcium and mag- 

unsubstituted alkylaminoalkoxy groups as defined above in ne sium oraluminum; and ammonia. As salts of organic bases, 

which a bond to a carbon or hydrogen atom of the alkyl group fa e invention includes, for example, trimethylamine, triethy- 

bonded to the oxygen atom which is bonded to the parent laming pyridine, picoline, ethanolamine, diemanolamine, 

compound is replaced by one or more bonds to a non-carbon an( j triethanolamine. As salts of inorganic acids, the instant 

and non-hydrogen atoms as discussed above with respect to 2 o invention includes, for example, hydrochloric acid, hydrobo- 

substituted alky! groups and/or if the hydrogen bonded to the ric acidj ^tric acid, sulfuric acid, and phosphoric acid. As 

amino group is bonded to a non-carbon and non-hydrogen sa i ts 0 f organic acids, the instant invention includes, for 

atom and/or if the alkyl group bonded to the nitrogen of the example, formic acid, acetic acid, trifluoroacetic acid, 

amine is bonded to a non-carbon and non-hydrogen atom as fijmaric acid, oxalic acid, tartaric acid, maleic acid, citric 

described above with respect to substituted alkyl groups. The 25 acid ^ succinic acid ^ ma j ic acidj me thanesulfonic acid, benze- 

presence of the amine and alkoxy functionality in all alky- nesulfonic acid, and p-toluenesulfonic acid. As salts of basic 

laminoalkoxy groups does not by itself qualify all such amino acids, the instant invention includes, for example, argi- 

groups as substituted alkylaminoalkoxy groups. n j nej \ y5me ano « om ithine. Acidic amino acids include, for 

The phrase "unsubstituted dialkylaminoalkoxy" refers to ^ example, aspartic acid and glutamic acid, 
an unsubstituted alkyl group as defined above in which a ^ present invention provides methods of inhibiting 
carbon or hydrogen bond is replaced by a bond to an oxygen serine/threonine and tyrosine kinases, and methods of treat- 
atom which is bonded to the parent compound and in which ^ bio i ogica i conditions mediated by serine/threonine and 
another carbon or hydrogen bond of the unsubstituted alkyl tyrosine ^ ascs m particularj the present invention provides 
group is bonded to ,a .nitrogen atom which is ; bonded to two 35 methods of inhibiting serine/threonine kinases, including 
definedTove " ™* mutod a ^ ^ s as glycogen synthase kinase 3 (GSK-3), cyclin dependent 

kinase 2 (Cdk2). cyclin dependent kinase 4 (Cdk4), MEKl, 

The phrase "substituted dialkylaminoalkoxy" refers to an NEK . 2j CHK2 CKle Raf checkpoint kinase j (CHK1), 

unsubst.tuted dialkylaminoalkoxy group as definedabove in ribosoma| S6 ^ 2 (Rsk2) ^ PAR ., and methods of 

whtcha bond toa carbon or hydrogen atom ofthe alkyl group 40 .^.^ ine ^ jncl 

bonded to the oxygen atom which is bonded to the parent . . ° . A AnT ° A 

, . 1 • 1 « j ♦ 1. kinase (Cdc2 kinase), c-Kit, c-ABL, p60src, VEGFR3, PDG- 

compound is replaced by one or more bonds to a non-carbon ^ * _ D ' 5 ' ' . 

and non-hydrogen atoms as discussed above with respect to F *^J^* P ' ^ FR3 j ™' F ™ f 

substituted alkyl groups and/or if one or more of the alkyl related t0 SRC > FGR > YLS ( F y n )> lymphocyte-specific 

groups bonded to the nitrogen of the amine is bonded to a 45 P rotem t y rosme CLck), and tyrosine kinase withlgand 

non-carbon and non-hydrogen atom as described above with EGF homology domains (Tie-2). The present invention also 

respect to substituted alkyl groups. The presence of the amine provides methods of treating biological conditions mediated 

and alkoxy functionality in all dialkylaminoalkoxy groups b y serine/threonine kinases, including GSK-3, Cdk2, Cdk4, 

does not by itself qualify all such groups as substituted dialky- MEKl , NEK-2, CHK2, CKU, Raf, CHK1 , Rsk2, and PAR-1 , 

laminoalkoxy groups. 50 methods of treating biological conditions mediated by 

The term "protected" with respect to hydroxyl groups, tyrosine kinases, including Cdc2 kinase, c-Kit, c-ABL, 

amine groups, and sulfhydryl groups refers to forms of these p60src, VEGFR3, PDGFRa, PDGFR0, FGFR3, FLT-3, Fyn, 

functionalities which are protected from undesirable reaction Tie-2. 

with a protecting group known to those skilled in the art such 

as those set forth in Protective Groups in Organic Synthesis, 55 Methods Relating to Serine/Threonine Kinases 
Greene, T. W.; Wuts, P. G. M. , John Wiley & Sons, New York, 

N.Y., (3rd Edition, 1 999) which can be added or removed In one aspect, the present invention provides a method of 

using the procedures set forth therein. Examples of protected inhibiting a serine/threonine kinase in a subject and/or a 

hydroxyl groups include, but are not limited to, silyl ethers method of treating a biological condition mediated by serine/ 

such as those obtained by reaction of a hydroxyl group with a 60 threonine kinase activity in a subject. The methods include 

reagent such as, but not limited to, t-butyldimethyl-chlorosi- administering to the subject a compound of Structure I. a 

lane, trimethylchlorosilane, triisopropylchlorosilane. trieth- tautomer of the compound, a pharmaceutically acceptable 

ylchlorosilane; substituted methyl and ethyl ethers such as, salt of the compound, a phannaceutically acceptable salt of 

but not limited to methoxymethyl ether, methythiomethyl the tautomer, or mixtures thereof. In the method of inhibiting 

ether, benzyloxy methyl ether, t-butoxy methyl ether, 2-meth- 65 a serine/threonine kinase, the serine/threonine kinase is 

oxyethoxymethyl ether, tetrahydropyranyl ethers, 1 -ethoxy- inhibited in the subject after administration. Structure I has 

ethyl ether, ally] ether, benzyl ether; esters such as, but not the following formula: 
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where, 

A, B, C, and D are independently selected from carbon or 
nitrogen; 

R 1 is selected from — H : — F, —CI, —Br, —I, — CN, 20 
— N0 2 , substituted and unsubstituted alky] groups hav- 
ing from 1 to 12 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted alkynyl groups 
having from 1 to 8 carbon atoms, substituted and unsub- 25 
stituted heterocyclyl groups, substituted and unsubsti- 
tuted heterocyclylalkyl groups, — SH, substituted and 
unsubstituted — S-alkyl groups, substituted and unsub- 
stituted — S(=0) 2 — O-alkyl groups, substituted and 
unsubstituted — S(=0) 2 -alkyl groups, substituted and 30 
unsubstituted — S(=0)-alkyl groups, — S(— O) — 
NH 2 , substituted and unsubstituted — S(^0)— N(H) 
(alkyl) groups, substituted and. unsubstituted 
— S(=0) — N (alkyl ) 2 groups, — OH, substituted and 
unsubstituted alkoxy groups, substituted and unsubsti- 35 
ruted aryloxy groups, substituted and unsubstituted ary- 
lalkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, substituted and unsubstituted 
heterocyclylalkoxy groups, — NH 2 , substituted and 
unsubstituted : — N(H)(alkyl) groups, . substituted and 40 
unsubstituted — N(alkyl) 2 groups, substituted and 
unsubstituted — - N(H)(heterocyclyl) groups, substituted 
and unsubstituted — N(alkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(heterocyclyl) 2 
groups, substituted and unsubstituted — N(H)(heterocy- 45 
clylalkyl) groups, substituted and unsubstituted 
— N(alkyl)(heterocyclylaIkyl) groups, substituted and 
unsubstituted — N(heterocyclylalkyl) 2 groups, substi- 
tuted and unsubstituted — N(H)— C(— 0)-alkyl groups, 
substituted and unsubstituted — N(H) — C(=0)-hetero- 50 
cyclyl groups, substituted and unsubstituted — N(H) — 
C(=0)-heterocyclylalkyl groups, substituted and 
unsubstituted — N(H) — S(— 0)-alkyl groups, substi- 
tuted and unsubstituted — C(=0)-alkyl groups, substi- 
tuted and unsubstituted — C(=0>heterocyclyl groups, 55 
substituted and unsubstituted — C(=0)-heterocyclyla- 
lkyl groups, — C(=0) — NH 2 , substituted and unsubsti- 
tuted — C(=0)— N(H)(alkyl) groups, substituted and 
unsubstituted — C(==0)— N(alkyl) 2 groups, substituted 
and unsubstituted — C(=0) — N(H)(aralkyl) groups, 60 
substituted and unsubstituted — C(=0) — N(H)(hetero- 
cyclyl) groups, — C(=0>— N(H)(heterocyclylalkyl) 
groups, — C0 2 H, substituted and unsubstituted 
— C(=0) — O-alkyl groups, substituted and unsubsti- 
tuted — C(=0) — O-heterocyclyl groups, or substituted 65 
and unsubstituted — C(=0) — O-heterocyclylalkyl 
groups; 
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R 2 and R 3 are independently selected from — H, — F. —CI, 
— Br. — I, — CN, — N0 2 , substituted and unsubstituted 
alkyl groups having from 1 to 1 2 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
1 2 carbon atoms, substituted and unsubstituted alkynyl 
groups having from 1 to 8 carbon atoms, substituted and 
unsubstituted aryl groups, substituted and unsubstituted 
aralkyl groups, substituted and unsubstituted heterocy- 
clyl groups, substituted and unsubstituted heterocycly- 
lalkyl groups, — SH, substituted and unsubstituted — S- 
alkyl groups, substituted and unsubstituted — S-aryl 
groups, substituted and unsubsti tuted — S-aralkyl 
groups, substituted and unsubstituted — S(^0) 2 — O- 
alkyl groups, substituted and unsubstituted — S(=0) 2 - 
alkyl groups, substituted and unsubstituted — S(=0) 2 - 
heterocyclyl groups, substituted and unsubstituted 
— S(— 0)-alkyl groups, substituted and unsubstituted 
— S(=0)-heterocyclyl groups, — S(=0) 2 — NH 2 , sub- 
stituted and unsubstituted — S(— 0) 2 — N(H)(alkyl) 
groups, substituted and unsubstituted — S(=0) 2 — N 
(alkyl) 2 groups, substituted and unsubstituted — S 
(=0) 2 — N(H)(aryl) groups, substituted and unsubsti- 
tuted — S(— 0) 2 — N(alkyl)(aryl) groups, substituted 
and unsubstituted — S(=0) 2 — N(aryl) 2 groups, substi- 
tuted and unsubstituted — S(=0) 2 — N(H)(aralkyl) 
groups, substituted and unsubstituted — S(=0) 2 — N 
(alkyl)(aralkyl) groups, substituted and unsubstituted 
— S(=0) 2 — N(aralkyl) 2 groups, — OH, substituted and 
unsubstituted alkoxy groups, substituted and unsubsti- 
tuted aryloxy groups, substituted and unsubstituted ary- 
lalkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, substituted and unsubstituted 
heterocyclylalkoxy groups. — NH 2 , substituted and 
unsubstituted — N(H)(alky1) groups, substituted and 
unsubstituted — N(alkyl) 2 groups, substituted and 
unsubstituted — N(H)(aryl) groups, substituted and 
unsubstituted — N(alkyl)(aryl) groups, substituted and 
unsubstituted — N(aryl) 2 groups, substituted and unsub- 
stituted — N(H)(aralkyl) groups, substituted and unsub- 
stituted — N(alkyl)(aralkyl) groups, substituted and 
unsubstituted — N(aralkyl) 2 groups, substituted and 
unsubstituted — N(H)(heterocyclyl) groups, substituted 
and unsubstituted — N(alkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(heterocyclyl) 2 
groups, substituted and unsubstituted — N(H)(heterocy- 
clylalkyl) groups, substituted and unsubstituted 
— N(alkyl)(heterocycIyIalkyl) groups, substituted and 
unsubstituted — N(heterocyclylalkyl) 2 groups, substi- 
tuted and unsubstituted — N(H) — S(=0) 2 -alkyl 
groups, substituted and unsubstituted — N(H)— S 
(—0) 2 -aryJ groups, substituted and unsubstituted 
— N(H) — S(=0) 2 -aralkyl groups, substituted and 
unsubstituted — N(H) — S(=0) 2 -heterocyclyl groups, 
substituted and unsubstituted — - N(H>— S(=0) 2 -het- 
erocyclylalkyl groups, substituted and unsubstituted 
— N(H) — C(=0)-alkyl groups, substituted and unsub- 
stituted — N(H)— C(=0)-aryl groups, substituted and 
unsubstituted — N(H) — C(— 0)-aralkyl groups, substi- 
tuted and unsubstituted — N(H) — C(=0>heterocyclyl 
groups, substituted and unsubstituted — N(H) — C 
(=0)-heterocyclylalkyl groups, substituted and unsub- 
stituted — N(alkyl)-C(=0)-alkyl groups, substituted 
and unsubstituted — N(alkyI)-C(=0)-aryl groups, sub- 
stituted and unsubstituted — N(alkyl)-C(=^0)-aralkyl 
groups, substituted and unsubstituted — N(alkyl)-C 
(=0)-heterocyclyl groups, substituted and unsubsti- 
tuted — N(alkyl>C(=0)-heterocyclyl alkyl groups, 
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substituted and unsubstituted — N(alkyl)-S(r=0) 2 -a]ky] 
groups, substituted and unsubstituted — N(alkyl)-S 
(=rO) 2 -aryl groups, substituted and unsubstituted 
— N(alkyl)-S(=0) 2 -aralkyl groups, substituted and 
unsubstituted — N (alky 1)-S(=0)2 -heterocyclyl groups, 5 
substituted and unsubstituted — N(alkyl)-S(— 0) 2 -het- 
erocyclylalkyl groups, — N(H) — C(=0) — NH 2 . sub- 
stituted and unsubstituted — N(H) — C(=0)^N(H) 
(alkyl) groups, substituted and unsubstituted — N(H) — 
C(=0) — N(alkyl) 2 groups, substituted and 10 
unsubstituted — N(H) — C(=6) — N(H)(aryl) groups, 
substituted and unsubstituted — N(H)— C(=0) — N 
(alkyl)(aryl) groups, substituted and unsubstituted 
— N(H)— C(=0>— N (aryl) 2 groups, substituted and 
unsubstituted — N(H)--C(=0}— N(H)(aralkyl) 15 
groups, substituted and unsubstituted — N(H) — C 
(=0) — N(alky])(aralkyl) groups, substituted and 
unsubstituted — N(H)— C(=0)— N(aralkyl) 2 groups, 
substituted and unsubstituted — N(H) — C(=0) — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 20 
— N(H)— C(=0) — N(alkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(H)—C(=0) — N 
(heterocyclyl), groups, substituted and unsubstituted 
— N(H)— C(=0)— N(H)(heterocyclylalkyl) groups, 
substituted and unsubstituted — N(H)— C(=0)— N 25 
(alkyl)(heterocyclylalk>i) groups, substituted and 
unsubstituted — N(H) — C(=0) — N(heterocyclyla- 
lkyl) 2 groups, substituted and unsubstituted — N(alkyl)- 
C(— O) — NH 2 groups, substituted and unsubstituted 
— N(alkyl)-C(=0>— N(H)(alkyl) groups, substituted 30 
and unsubstituted — N(alkyl)-C(=0)— N(alkyl) 2 
groups, substituted and unsubstituted — N(alkyl)-C 
(=0) — N(H)(aryl) groups, substituted and unsubsti- 
tuted — N(alkyl)-C(™C))--N(alkyl)(aryl) groups, sub- 
stituted and unsubstituted — N(alkyl)-C(=0) — N 35 
( ar yl)2 groups? substituted and unsubstituted 
— N(alkyl)-C(— O)— N(H)(aralkyl) groups, substituted 
and unsubstituted — N(a1ky1)-C(— O)— N(alkyi) 
(aralkyl) groups, substituted and unsubstituted 
— N(alkyl)-C(=0)— N(aralkyl) 2 groups, substituted 40 
and unsubstituted — N(alkyl)-C(==0)— N(H)(hetero- 
cyclyl) groups, substituted and unsubstituted 
— N(alkyl)-C(=0)— N(alkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(alkyl)-C(=0) — N 
(heterocyclyl ) 2 groups, substituted and unsubstituted 45 
— N(alkyl)-C(=0)— N(H)(heterocyclylalkyl) groups, 
substituted and unsubstituted — N(alkyl)-C(=0) — N 
(alkylXheterocyclylalkyl) groups, substituted and 
unsubstituted — N(alkyl)-C(=0) — N(heterocycryla- 
lkyl) 2 groups, substituted and unsubstituted — C(==0)- 50 
alkyl groups, substituted and unsubstituted — C(=0)- 
aryl groups, substituted and unsubstituted — C(=0)- 
aralkyl groups, substituted and unsubstituted — C(=0)- 
heterocyclyl groups, substituted and unsubstituted 
— C(=0)-heterocyclylalkyl groups, — C(==0) — NH 2 , 55 
substituted and unsubstituted — C(=0)— N(H)(alkyl) 
groups, substituted and unsubstituted — C(=0) — N 
(alkyl ) 2 groups, substituted and unsubstituted 
— C(=0) — N(H)(aryl) groups, substituted and unsub- 
stituted — C(=0) — N(alkyl)(aryl) groups, substituted 60 
and unsubstituted — C(=0)— N(aryl) 2 groups, substi- 
tuted and unsubstituted — C(=0) — N(H)(aralkyl) 
groups, substituted and unsubstituted — C(=Oy— N 
(alkyl )(aralkyl) groups, substituted and unsubstituted 
— C(— O) — N(aralky!) 2 groups, substituted and unsub- 65 
stituted — C(=0}— N(H)(heterocycryl) groups, substi- 
tuted and unsubstituted — C(=Q)^-N(alkyl)(heterocy- 
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clyl) groups, substituted and unsubstituted — C(=0) — 
N(heterocyclyl) 2 groups, substituted and unsubstituted 
— C(— O) — N(H)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — C(— O)— N(alkyl)(heterocy- 
clylalkyl) groups, substituted and unsubstituted 
— C(=Oy- N(heterocyclylalkyl) 2 groups, — C0 2 H, 
substituted and unsubstituted — C(=0) — O-alkyl 
groups, substituted and unsubstituted — C(=0) — O- 
aryl groups, substituted and unsubstituted — C(=0) — 
O-heterocyclyl groups, or substituted and unsubstituted 
— C(=0) — O-heterocyclylalkyl groups; 
R 4 is selected from — H, — F, —CI, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted alkyl groups hav- 
ing from 1 to 1 2 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 8 carbon atoms, 
substituted and unsubstituted alkynyl groups having 
from 1 to 8 carbon atoms, — SH, substituted and unsub- 
stituted — S-alkyl groups, substituted and unsubstituted 
— S(=0) 2 — O-alkyl groups, substituted and unsubsti- 
tuted — S(=0) 2 -alkyl groups, substituted and unsubsti- 
tuted— S(r=0)-alkyl groups, — S(=0) 2 — NH 2 , substi- 
tuted and unsubstituted — S(=0) 2 — N(H)(alkyl) 
groups, substituted and unsubstituted — S(— 6) 2 — N 
(alkyl) 2 groups, — OH, substituted and unsubstituted 
alkoxy groups, — NH 2 , substituted and unsubstituted 
— N(H)(alky!) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
— N(H)— C(==0)-alkyl groups, substituted and unsub- 
stituted — N(H>— S(=0)-alkyl groups, —C(=0)~ 
NH 2 , substituted and unsubstituted — C(=0) — N(H) 
(alkyl) groups, substituted and unsubstituted 
— C(—0}~- N(alkyl) 2 groups, or substituted and unsub- 
stituted — C(=0}— O-alkyl groups; 
R 5 and R 8 are independently selected from — M. — F. — CI, 
—Br. — I, — CN. — N0 2 , substituted and unsubstituted 
straight and branched chain alkyl groups having from 1 
to 8 carbon atoms, substituted and unsubstituted alkenyl 
groups having from 1 to 8 carbon atoms, substituted and 
unsubstituted alkynyl groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted heterocyclyl 
groups, — SH, substituted and unsubstituted — S-alkyl 
groups, substituted and unsubstituted — S(=zO) 2 — O- 
alkyl groups, substituted and unsubstituted — S(=0) 2 - 
alkyl groups, substituted and unsubstituted — S(=0)- 
alkyl groups, — S(— 0) 2 — NH 2 , substituted and 
unsubstituted — S(=0) 2 — N(H)(alkyl) groups, substi- 
tuted and unsubstituted — S(=0) 2 — N(alkyl) 2 groups, 
— OH, substituted and unsubstituted alkoxy groups, 
— NH 2 , substituted and unsubstituted — N(H)(alkyl) 
groups, substituted and unsubstituted — N(alkyl) 2 
groups, substituted and unsubstituted — N(H)— C 
(=0)-alkyl groups, substituted and unsubstituted 
— N(H) — S(— 0)-alkyl groups, — C(—0) — NH 2 , sub- 
stituted and unsubstituted — C(==0>—N(H)(alkyl) 
groups, substituted and unsubstituted — C(=0) — N 
(alkyl) 2 groups, or substituted and unsubstituted 
— C(=0)— O-alkyl groups; or R 5 may be absent if A is 
nitrogen; or R 8 may be absent if D is nitrogen; 
R 6 and R 7 are independently selected from — H, — F. — CI, 
— Br. — I, — N0 2 , — CN, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
1 2 carbon atoms, substituted and unsubstituted alkynyl 
groups having from 1 to 8 carbon atoms, substituted and 
unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups, — SH, substi- 
tuted and unsubstituted — S-alkyl groups, substituted 
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and unsuhstituted — S(=rO) 2 — O-alkyl groups, substi- 
tuted and unsubstituted — S(^=0) 2 -alkyl groups, substi- 
tuted and unsubstituted — S(=0) 2 -heterocyclyl groups, 
substituted and unsubstituted — S(=0)-alkyl groups, 
substituted and unsubstituted — S(=X))-heterocyclyl 
groups, — S(— 0) 2 — NH 2 , substituted and unsubsti- 
tuted — S(=0), — N(H)(alkyl) groups, substituted and 
unsubstituted — S(=0) 2 — N(alkyl) 2 groups, substi- 
Uited and unsubstituted — S(~6) 2 — N(H)(heterocy- 
clyl) groups, substituted and unsubstituted — £(r=0) 2 — 
N(alkyl)(heterocyclyl) groups, substituted and 
unsubstituted — S(=0) 2 — N(heterocyclyl) 2 groups, 
substituted and unsubstituted — S(=0) 2 — N(H)(het- 
erocyclylalkyl) groups, substituted and unsubstituted 
— S(=0) 2 — N(alkyl)(heterocyclylalkyl) groups, sub- 
stituted and unsubstituted — S(=0) 2 — N(heterocycly- 
lalkyl) 2 groups, — OH. substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted aryloxy 
groups, substituted and unsubstituted arylalkoxy 
groups, substituted and unsubstituted heterocyclyloxy 
groups, substituted and unsubstituted heterocyclyla- 
lkoxy groups, — NH 2 , substituted and unsubstituted 
— N(H)(alkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
— N(H)(aryl) groups, substituted and unsubstituted 
— N(alkyl)(aryl) groups, substituted and unsubstituted 
— N(aryl) 2 groups, substituted and unsubstituted 
— N(H)(aralkyl) groups, substituted and unsubstituted 
— N(alkyl)(aralkyl) groups, substituted and unsubsti- 
tuted — N(aralkyl) 2 groups, substituted and unsubsti- 
tuted — N(H)(heterocyclyl) groups, substituted and 
unsubstituted — N(alkyl)(heterocyclyl) groups, substi- 
tuted and unsubstituted — N(heterocyclyl) 2 groups, sub- 
stituted and unsubstituted — N(H)(heterocyclyIalkyl) 
groups, substituted and unsubstituted — N(alkyl)(het- 
erocyclylalkyl) groups, substituted and unsubstituted 
— N(heterocyclylalkyl) 2 groups, substituted and unsub- 
stituted — N(H) — S(=0) 2 -alky] groups, substituted 
and unsubstituted — N(H>— S(=0) 2 -heterocyclyl 
groups, substituted and unsubstituted — N(H)— S 
(— 0) 2 -heterocyclylalkyl groups, substituted and 
unsubstituted — N(H>— -C(=0)-alkyl groups, substi- 
tuted and unsubstituted — N(H) — C(=0)-heterocyclyl 
groups, substituted and unsubstituted — N(H) — C 
(=0)-heterocycIylalkyl groups, substituted and unsub- 
stituted — N(alkyl)-C(=0)-alkyl groups, substituted 
and unsubstituted — N(alkyl)-C(=0)-heterocyclyi 
groups, substituted and unsubstituted — N(alkyl)-C 
(— 0)-heterocyclylalkyl groups, substituted and unsub- 
stituted — N(alkyl)-S(=rO) 2 -alkyl groups, substituted 
and unsubstituted — N(alkyl)-S(^=0) 2 -heterocyclyl 
groups, substituted and unsubstituted — N(alkyl)-S 
(r=0) 2 -heterocyclylalkyl groups, substituted and 
unsubstituted — C(=0)-alkyl groups, substituted and 
unsubstituted — C(=0)-heterocyclyl groups, substi- 
tuted and unsubstituted ^C(=0)-heterocyclylalkyl 
groups, — C£=0) — NH 2 , substituted and unsubstituted 
— C(=0)~- N(H)(alkyl) groups, substituted and unsub- 
stituted — C(=0)— - N(alkyl) 2 groups, substituted and 
unsubstituted — C(=0)— N(H)(aryl) groups, substi- 
tuted and unsubstituted — C(=0>— N(alkyl)(aryl) 
groups, substituted and unsubstituted — C(=0) — N 
(aryl) 2 groups, substituted and unsubstituted 
— C(=0)— N(H)(aralkyI) groups, substituted and 
unsubstituted — C(=0)— N(alkyl)(aralkyl) groups, 
substituted and unsubstituted — -C(=0)— N(aralkyl) 2 
groups, substituted and unsubstituted — C(z=0) — N(H) 



(heterocyclyl) groups, substituted and unsubstituted 
— C(=0) — N(alkyl)(heterocyclyl) groups, substituted 
and unsubstituted — C(=^0}— N(heterocyclyl) 2 groups, 
substituted and unsubstituted — C(— O)— N(H)(hetero- 
5 cyclylalkyl) groups, substituted and unsubstituted 
-— C(=0) — N(alkyl)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — C(=rO) — N(heterocyclyla- 
lkyl) 2 groups. — C0 2 H, substituted and unsubstituted 
—C(rrrO)— O-alkyl groups, substituted and unsubsti- 
10 tuted — C(=0) — O-heterocyclyl groups, or substituted 
and unsubstituted — C(=0) — O-heterocyclylalkyl 
groups; or R 6 may be absent if B is nitrogen; or R 7 may 
be absent if C is nitrogen: 
R 9 is selected from — H, substituted and unsubstituted 
15 alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted aryl groups, substituted and 
unsubstituted aralkyl groups, substituted and unsubsti- 
tuted heterocyclyl groups, substituted and unsubstituted 
heterocyclylalkyl groups, substituted and unsubstituted 
20 heterocyclylaminoalkyl groups, substituted and unsub- 
stituted alkoxy groups, or — NH 2 , or R 9 and R 10 join 
together to form one or more rings, each having 5, 6, or 
7 ring members: and 
R 10 is — H, or R 9 and R 10 join together to form one or more 
25 rings, each having 5, 6, or 7 ring members. 

In some embodiments of the method of inhibiting a serine/ 
threonine kinase in a subject and/or the method of treating a 
biological condition mediated by serine/threonine kinase 
activity in a subject, the serine/threonine kinase is selected 
30 from glycogen synthase kinase 3, cyclin dependent kinase 2, 
cyclin dependent kinase 4, MEK1, NEK-2, CHK2, CKle, 
Raf, checkpoint kinase 1, ribosomal S6 kinase 2, or dishev- 
eled associated kinase (PAR-1). 

35 Methods Relating to Glycogen Synthase Kinase 3 

In some embodiments of the method of inhibiting a serine/ 
threonine kinase in a subject and/or the method of treating a 
biological condition mediated by serine/threonine kinase 

40 activity in a subject using a compound of Structure I, a tau- 
tomer of the compound, a pharmaceutical ly acceptable salt of 
the compound, a pharmaceutically acceptable salt of the tau- 
tomer, or mixtures thereof, the serine/threonine kinase is 
GSK-3. In some such methods the GSK-3 is inhibited in the 

45 subject after administration. Structure I has the following 
formula: 



50 



55 



60 



where: 

A, B, C, and D are independently selected from carbon or 
65 nitrogen; 

R 1 is selected from — H, — F, —CI, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted straight and 
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branched chain alky] groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted alkenyl groups 
having from 1 to 8 carbon atoms, substituted and unsub- 
stituted alkynyl groups having from 1 to 8 carbon atoms, 
substituted and unsubstituted heterocyclyl groups, 5 
— SH, substituted and unsubstituted — S-alkyl groups, 
substituted and unsubstituted — S(~0), — O-alkyl 
groups, substituted and unsubstituted — S(:=£>) 2 -alkyl . 
groups, substituted and unsubstituted — S(=0)-alkyl 
groups, — S(=0) — NH 2 > substituted and unsubstituted 10 
— S(=£)) — N(H)(alkyl) groups, substituted and unsub- 
stituted — S(=0)— N(alkyl) 2 groups, —OH, substi- 
tuted and unsubstituted alkoxy groups, substituted and 
unsubstituted heterocyclyloxy groups, substituted and 
unsubstituted heterocyclylalkoxy groups, — NH 2 , sub- 15 
stituted and unsubstituted — N(H)(alkyl) groups, substi- 
tuted and unsubstituted — N(alkyl) 2 groups, substituted 
and unsubstituted — N(H) — C(-=0>alkyl groups, sub- 
stituted and unsubstituted — N(H)— -S(=0)-alkyl 
groups, — C(=0) — NH 2 , substituted and unsubstituted 20 
— C(=0) — N(H)(alkyl) groups, substituted and unsub- 
stituted — C(=0> — N(alkyl) 2 groups, substituted and 
unsubstituted — C(— O)— N(H)(aralkyl) groups, 
— C0 2 H, or substituted and unsubstituted — C(=0) — 
O-alkyl groups; 25 
R 2 is selected from — H, — F, —CI, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted straight and 
branched chain alkyl groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted alkenyl groups 
having from 1 to 8 carbon atoms, substituted and unsub- 30 
stituted alkynyl groups having from 1 to 8 carbon atoms, 
substituted and unsubstituted cycloalkyl groups, substi- 
tuted and unsubstituted cycloalkenyl groups, substituted 
and unsubstituted aryl groups, substituted and unsubsti- 
tuted heterocyclyl groups, — SH. substituted and unsub* 35 
stituted — S-alkyl groups, substituted and unsubstituted 
— S(— 0) 2 — O-alkyl groups, substituted and unsubsti- 
tuted — S(-=0) 2 -alkyl groups, substituted and unsubsti- 
tuted — S(=0) 2 -heterocyclyl groups, substituted and 
unsubstituted — S(=0)-alkyl groups, substituted and 40 
unsubstituted — S(=0)-heterocyclyl groups, — S(=0) 
2 — NH 2 , substituted and unsubstituted — S 
(=0) 2 — N(H)(alkyl) groups, substituted and unsubsti- 
tuted — S(=rO) 2 — N(alkyl) 2 groups, —OH, substituted 
and unsubstituted alkoxy groups, substituted and unsub- 45 
stituted heterocyclylalkoxy groups, — NH 2 , substituted 
and unsubstituted — N(H)(alkyl) groups, substituted 
and unsubstituted — N(alkyl) 2 groups, substituted and 
unsubstituted — N(H>— C(=0)-alkyl groups, substi- 
tuted and unsubstituted — N(H) — C(z-rO)-neterocyclyl 50 
groups, substituted and unsubstituted — N(H) — S 
(— 0)-alkyl groups, substituted and unsubstituted 
— -N(H)— S(^0)-heterocyclyl groups, — N(alkyl)-C 
(=0)-alkyl groups, substituted and unsubstituted 
— N(alkyl)-C(=0)-heterocyclyl groups, substituted 55 
and unsubstituted — N(alkyl)-S(=0)-alkyl groups, 
substituted and unsubstituted — N(alkyl)-S(=0)-het- 
erocyclyl groups, — N(H) — C(=0)— NH 2 , substituted 
and unsubstituted — N(H)-<:(=£>)— N(H)(alkyl) 
groups, substituted and unsubstituted — N(H)— C 60 
(=0)— N(alkyl) 2 groups, — N(alkyl)-C(=0)— NH 2 , 
substituted and unsubstituted — N(alkyl)-C(=0) — N 
(H)(alkyl) groups, substituted and unsubstituted 
— N(aikyl)-C(=0)— N(alkyl) 2 groups, — C(=0)— 
NH 2; substituted and unsubstituted — C(=0) — N(H) 65 
(alkyl) groups, substituted and unsubstituted 
— C(=0) — N(alkyl) 2 groups, substituted and unsubsti- 
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tuted — C(~ 0)-alkyl groups, substituted and unsubsti- 
tuted — C(=0)-heterocyclyl groups, — C0 2 H, or sub- 
stituted and unsubstituted — C(=0) — O-alkyl groups; 
or R 2 and R 3 mav join together to form a cyclic group; 

R 3 is selected from — H, — F, — CI, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted straight and 
branched chain alkyl groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted alkenyl groups 
having from 1 to 8 carbon atoms, substituted and unsub- 
stituted alkynyl groups having from 1 to 8 carbon atoms, 
substituted and unsubstituted aryl groups, substituted 
and unsubstituted aralkyl groups, substituted and unsub- 
stituted heterocyclyl groups, substituted and unsubsti- 
tuted heterocyclylalkyl groups, — SH, substituted and 
unsubstituted — S-alkyl groups, substituted and unsub- 
stituted — S(=0) 2 — O-alkyl groups, substituted and 
unsubstituted — S(=0) 2 -alkyl groups, substituted and 
unsubstituted — S(=0) 2 -heterocyclyl groups, substi- 
tuted and unsubstituted — S(=0)-alkyl groups, substi- 
tuted and unsubstituted — S(=0)-heterocyclyl groups, 
— S(~0) — NH 2 , substituted and unsubstituted 
— S(=0) — N(H)(alkyl) groups, substituted and unsub- 
stituted — S(=0) — N(alkyl) 2 groups, — OH, substi- 
tuted and unsubstituted alkoxy groups, substituted and 
unsubstituted heterocyclyloxy groups, substituted and 
unsubstituted heterocyclylalkoxy groups, substituted 
and unsubstituted — N(H)(alkyl) groups, substituted 
and unsubstituted — N(H)(cycloalkyl) groups, substi- 
tuted and unsubstituted — N(H)(heterocyclyl) groups, 
substituted and unsubstituted — N(H)(heterocyclyla- 
Ikyl) groups, substituted and unsubstituted — N(alkyl) 2 
groups, — NH 23 substituted and unsubstituted 
— N(H) — C(=0)-alkyl groups, substituted and unsub- 
stituted — N(H) — C(— 0)-heterocyclyl groups, substi- 
tuted and unsubstituted — N(H) — S(=0)-alkyf groups, 
substituted and unsubstituted — N(H) — S(=0)-hetero- 
cyclyl groups, substituted and unsubstituted — N(alkyl)- 
C(= 0)-alkyl groups, substituted and unsubstituted 
— N(alkyl>C(=0)-heterocyclyl groups, substituted 
and unsubstituted — N(alkyl)-S(=0)-alkyl groups, 
substituted and unsubstituted — N(aIkyl)-S(:=0)-het- 
erocyclyl groups, — N(H) — C(=0)— NH 2 , substituted 
and unsubstituted — N(H) — C(=0) — N(H)(alkyl) 
groups, substituted and unsubstituted — N(H)— C 
(=0>— N(alkyl) 2 groups, — N(alkyl)-C(=0) — NH 2 , 
substituted and unsubstituted — N(aUcyl)-C(=^D) — N 
(H)(alkyl) groups substituted and unsubstituted 
— N(alkyl>C(=0) — N(alkyl) 2 groups, substituted and 
unsubstituted — C(=0)-alkyl groups, substituted and 
unsubstituted — C(=0)-heterocyclyl groups, 
— C(=0) — NH 2 groups, substituted and unsubstituted 
— C(=0) — N(H) (alkyl) groups, substituted and unsub- 
stituted — C(=0) — N(alkyl) 2 groups, substituted and 
unsubstituted — C(=0) — N(HXheterocyclyl) groups, 
substituted and unsubstituted — C(=0)— N(H)(aryl) 
groups, — C0 2 H, or substituted and unsubstituted 
— C(=0) — O-alkyl groups, or R 2 and R 3 may join 
together to form a cyclic group; 

R 4 is selected from — H, — F, —CI, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted straight and 
branched chain alkyl groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted alkenyl groups 
having from 1 to 8 carbon atoms, substituted and unsub- 
stituted alkynyl groups having from 1 to 8 carbon atoms, 
— SH, substituted and unsubstituted — S-alkyl groups, 
substituted and unsubstituted — S(=0) 2 — O-alkyl 
groups, substituted and unsubstituted — S(=0) 2 -alkyl 
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groups, substituted and unsubstituted — S(=0)-alkyl 
groups, — S(=0) 2 — NH 2 , substituted and unsubsti- 
tuted — S(=0) 2 — N(H)(a]ky1) groups, substituted and 
unsubstituted — S(=0) 2 — N(alkyl) 2 groups, —OH, 
substituted and unsubstituted alkoxy groups, — NH 2 , 5 
substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(alkyl) 2 groups, sub- 
stituted and unsubstituted — N(H)^C(=0)-alkyl 
groups, substituted and unsubstituted — N(H) — S 
(— 0)-aikyI groups, — C(=0>— NH 2 , substituted and 10 
unsubstituted — C(=0) — N(H)(alkyl) groups, substi- 
tuted and unsubstituted — C(=0)— N(alkyl) 2 groups, 
or substituted and unsubstituted — C(=0)— O-alkyl 
groups; 

R 5 is selected from — H, — F, — CI, —Br, —I, — CN, 15 
— N0 2 , substituted and unsubstituted straight and 
branched chain alkyl groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted alkenyl groups 
having from 1 to 8 carbon atoms, substituted and unsub- 
stituted alkynyl groups having from 1 to 8 carbon atoms, 20 
substituted and unsubstituted heterocyclyl groups, 
— SH, substituted and unsubstituted — S-alkyl groups, 
substituted and unsubstituted — S(=0) 2 — O-alkyl 
groups, substituted and unsubstituted — S(=0) 2 -alkyl 
groups, substituted and unsubstituted — S(=0)-alkyl 25 
groups, — S(— 0) 2 — NH 2 , substituted and unsubsti- 
aited — S(=0) 2 — N(H)(alkyl) groups, substituted and 
unsubstituted — S(=0) 2 — N(alkyl) 2 groups, — OH, 
substituted and unsubstituted alkoxy groups, — NH 2 , 
substituted and unsubstituted — N(H)(alkyl) groups, 30 
substituted and unsubstituted — N(alkyl) 2 groups, sub- 
stituted and unsubstituted — N(H)— C(=0)-alkyl 
groups, substituted and unsubstituted — N(H) — S 
(— 0)-alkyl groups, — C(—0) — NH 2 , substituted and 
unsubstituted — C(=0>— N(H)(alkyl) groups, substi- 35 
tuted and unsubstituted — C(=0) — N (alkyl ) 2 groups, 
or substituted and unsubstituted — C(=0> — O-alkyl 
groups; or R 5 may be absent if A is nitrogen; 

R 6 is selected from — H, — F, —CI, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted alkyl groups hav- 40 
ing from 1 to 8 carbon atoms, substituted and unsubsti- 
tuted alkenyl groups having from 1 to 8 carbon atoms, 
substituted and unsubstituted alkynyl groups having 
from 1 to 8 carbon atoms, substituted and unsubstituted 
heterocyclyl groups, — SH, substituted and unsubsti- 45 
tuted — S-alkyl groups, substituted and unsubstituted 
— S(=0) 2 — O-alkyl groups, substituted and unsubsti- 
tuted — S(=0) 2 -alkyl groups, substituted and unsubsti- 
tuted — S(=0) 2 -heterocyclyl groups, substituted and 
unsubstituted — S(=0)-alkyl groups, substituted and 50 
unsubstituted— S(==0)-heterocyclyl groups, — S(=0) 
2 — NH 2 , substituted and unsubstituted — S(=0) 2 — N 
(H)(alkyl) groups, substituted and unsubstituted 
— S(=0) 2 — N(alkyl) 2 groups, —OH, substituted and 
unsubstituted alkoxy groups, — NH 2 , substituted and 55 
unsubstituted — N(H)(alkyl) groups, substituted and 
unsubstituted — N(alkyl) 2 groups, substituted and 
unsubstituted — N(H)(beterocyclyl) groups, substituted 
and unsubstituted — N(alkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(H)— C(=0)-alkyl 60 
groups, substituted and unsubstituted — N(H)— C 
(=0)-heterocyclyl groups, substituted and unsubsti- 
tuted — N(aikyl)-C(=0)-alkyl groups, substituted and 
unsubstituted — N(alkyl)-C(=0)-heterocyclyl groups, 
substituted and unsubstituted — N(H) — S(=0)2- 65 
alkyl groups, substituted and unsubstituted — N(H)— 45 
(=0) 2 -heterocyclyl groups, substituted and unsubsti- 
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tuted — N(alkyl)-S(=0) 2 -alkyl groups, substituted and 
unsubstituted — N(alkyl>S(—0) 2 -heterocyclyl groups, 
substituted and unsubstituted — C(=0)-alkyl groups, 
substituted and unsubstituted — C(=0)-heterocyclyl 
groups, — -C(=0) — NH 2 . substituted and unsubstituted 
— C(=0) — N(H)(aIkyl) groups, substituted and unsub- 
stituted — C(=0}— N(alkyl) 2 groups, — C0 2 H, or sub- 
stituted and unsubstituted — C(=0) — O-alkyl groups; 
or R 6 may be absent if B is nitrogen; 

R 7 is selected from — H, — F, —CI, —Br, —1, — CN, 
— N0 2 , substituted and unsubstituted alkyl groups hav- 
ing from 1 to 8 carbon atoms, substituted and unsubsti- 
tuted alkenyl groups having from 1 to 8 carbon atoms, 
substituted and unsubstituted alkynyl groups having 
from 1 to 8 carbon atoms, substituted and unsubstituted 
heterocyclyl groups, substituted and unsubstituted het- 
erocyclylalkyl groups, — SH, substituted and unsubsti- 
tuted — S-alkyl groups, substituted and unsubstituted 
— S(— 0) 2 — O-alkyl groups, substituted and unsubsti- 
tuted — S(~0) 2 -alkyl groups, substituted and unsubsti- 
tuted — S(=0) 2 -heterocyclyl groups, substituted and 
unsubstituted — S(=0)-alkyl groups, substituted 
and unsubstituted — S(— 0)-heterocyclyl groups, 
— S(=0) 2 — NH 2 , substituted and unsubstituted 
— S(=0) 2 — N(H)(alkyl) groups, substituted and 
unsubstituted — S(=0) 2 — N(alkyl) 2 groups, — OH, 
substituted and unsubstituted alkoxy groups, — NH 2 , 
substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(alkyl) 2 groups, sub- 
stituted and unsubstituted — N(H)(hetcrocyclyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyl) 
groups, substituted and unsubstituted — N(H)— C 
(=0)-alkyl groups, substituted and unsubstituted 
— N(H) — C(i=0)-heterocyclyl groups, substituted and 
unsubstituted — N(alkyl)-C(==0)-alkyl groups, substi- 
tuted and unsubstituted — N(alkyl)-C(=0)-heterocy- 
clyl groups, substituted and unsubstituted — N(H)— S 
(=rO)-alkyl groups, substituted and unsubstituted 
— N(H) — S(=0)-heterocyclyl groups, substituted and 
unsubstituted — N(alkyl)-S(=0)-alkyl groups, substi- 
tuted and unsubstituted — N(alkyl)-S(=0)-heterocy- 
clyl groups, substituted and unsubstituted amidine 
groups, — C(=0) — NH 25 substituted and unsubstituted 
— C(=0) — N(H)(alkyl) groups, substituted and unsub- 
stituted — C(=0) — N(alkyl) 2 groups, substituted and 
unsubstituted — C(=0) — N(H)(heterocyclyl) groups, 
substituted and unsubstituted — C(=0)— N(H)(alkyl) 
(heterocyclyl) groups, substituted and unsubstituted 
— C(=0) — N(heterocyclyl) 2 groups, substituted and 
unsubstituted — C(=0)-alkyl groups, substituted and 
unsubstituted — C(— 0>heterocyclyl groups, — C0 2 H, 
or substituted and unsubstituted — C(=0) — O-alkyl 
groups; or R 7 may be absent if C is nitrogen; 

R 8 is selected from — H, — F, —CI, —Br, —1, — CN, 
— N0 2 , substituted and unsubstituted straight and 
branched chain alkyl groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted alkenyl groups 
having from 1 to 8 carbon atoms, substituted and unsub- 
stituted alkynyl groups having from 1 to 8 carbon atoms, 
substituted and unsubstituted heterocyclyl groups, 
— SH. substituted and unsubstituted — S-alkyl groups, 
substituted and unsubstituted — S(=0) 2 — O-alkyl 
groups, substituted and unsubstituted — S(=0) 2 -alkyl 
groups, substituted and unsubstituted — S(=0)-aIkyl 
groups, — S(=£>) 2 — NH 2 . substituted and unsubsti- 
tuted — S(— 0) 2 — N(H)(alkyl) groups, substituted and 
unsubstituted — S(=0) 2 — N(alkyl) 2 groups, — OH, 
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substituted and unsubstituted alkoxy groups, — NH 2 , 
substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(alkyl) 2 groups, sub- 
stituted and unsubstituted — N(H) — C(=0)- 
alkyl groups, substituted and unsubstituted — N(H) — S 5 
(=0) 2 -alkyl groups, — C(=0) — NH 2 , substituted and 
unsubstituted — C{—0) — N(H)(alkyl) groups, substi- 
tuted and unsubstituted — C(=0>— N(alkyl) 2 groups, 
or substituted and unsubstituted — C(=0) — O-alkyl 
groups; or R 8 may be absent if D is nitrogen; to 

R 9 is selected from — H, substituted and unsubstituted 
straight and branched chain alkyl groups having from 1 
to 8 carbon atoms, substituted and unsubstituted 
cycloalkyl groups, substituted and unsubstituted aryl 
groups, substituted and unsubstituted aralkyl groups, 15 
substituted and unsubstituted heterocyclyl groups, sub- 
stituted and unsubstituted heterocyclylalkyl groups, 
substituted and unsubstituted heterocyclylaminoalkyl 
groups, substituted and unsubstituted alkoxy groups, or 
— NH 2 , or R 9 and R 10 join together to form a ring having 20 
5, 6, or 7 ring members; and 

R 10 is — H, or R 9 and R 10 join together to form a ring 
having 5, 6, or 7 ring members. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 25 
tion mediated by GSK-3 activity in a subject. 

A, B, C, and D are independently selected from carbon or 
nitrogen; 

R 1 is selected from — H, — F, — CI, — Br, — I, substituted 
or unsubstituted straight or branched chain alkyl groups 30 
having from 1 to 8 carbon atoms, substituted or unsub- 
stituted alkenyl groups having from 1 to 8 carbon atoms, 
substituted or unsubstituted alkynyl groups having from 
1 to 8 carbon atoms, — CN, — N0 2s —OH, — SH, sub- 
stituted or unsubstituted alkoxy groups, substituted or 35 
unsubstituted — S-alkyl groups, substituted or unsubsti- 
tuted — S(— 0) 2 — O-alkyl groups, substituted or unsub- 
stituted — S(=0) 2 -alkyl groups, substituted or unsub- 
stituted — S(=£>)-alkyl groups, — S(=0) — NH 2 , 
substituted or unsubstituted — S(— 0>— N(H)(alkyl) 40 
groups, substituted or unsubstituted — S(=0) — N 
(alkyl) 2 groups, — C(=0) — NH 2 , substituted or unsub- 
stituted — C(=0)— N(H)(alkyl) groups, substituted or 
unsubstituted — C(=0) — N(alkyl) 2 groups, substituted 
or unsubstituted — C(=0)-~0-alkyl groups, — NH 2 , 45 
substituted or unsubstituted — N(H)(alkyl) groups, sub- 
stituted or unsubstituted — N(alkyl) 2 groups, substituted 
or unsubstituted — N(H) — C(=0)-alkyl groups, or sub- 
stituted or unsubstituted — N(H) — S(=0)-alkyl 
groups; 50 

R 2 is selected — H, — F, — CI, —Br, —1, — N0 2 , — CN, 
— NH 2 , — C0 2 H, — OH,, substituted or unsubstituted 
straight or branched chain alkyl groups having from 1 to 
8 carbon atoms, substituted or unsubstituted cycloalk- 
enyl groups, substituted or unsubstituted cycloalkyl 55 
groups, substituted or unsubstituted alkoxy groups, sub- 
stituted or unsubstituted — N(H)(alkyl) groups, substi- 
tuted or unsubstituted — N(alkyl) 2 groups, substituted or 
unsubstituted heterocyclyl groups, substituted or unsub- 
stituted aryl groups, substituted or unsubstituted alkenyl 60 
groups having from 1 to 8 carbon atoms, substituted or 
unsubstituted alkynyl groups having from 1 to 8 carbon 
atoms, — SH, substituted or unsubstituted — S-alkyl 
groups, substituted or unsubstituted — S(=0) 2 — O- 
alkyl groups, substituted or unsubstituted — S^O^- 65 
alkyl groups, substituted or unsubstituted — S(=0)j- 
heterocyclyl groups, substituted or unsubstituted 
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— S(=0)-alkyl groups, substituted or unsubstituted 
— S(=0)-heterocyclyl groups, — S(=0)— NH 2: sub- 
stituted or unsubstituted — S(=0)— N(H)(a!kyl) 
groups, substituted or unsubstituted — S(=0)— N 
(alkyl) 2 groups, — C(:r=0) — NH 2 , substituted or unsub- 
stituted — C(=0) — N(H)(alkyl) groups, substituted or 
unsubstituted — C(—0)— N(alkyl) 2 groups, substituted 
or unsubstituted — C(=0)-alkyl groups, substituted or 
unsubstituted — C(=0)-heterocyclyl groups, substi- 
tuted or unsubstituted — C(=0) — O-alkyl groups, sub- 
stituted or unsubstituted — N(H) — C(=0)-alkyl 
groups, substituted or unsubstituted — N(H)— C(=0)- 
heterocyclyl groups, substituted or unsubstituted 
— N(H) — S(=rO)-alkyl groups, substituted or unsubsti- 
tuted — N(H) — S(=0)-heterocycIyl groups, 
— N(alkyl)-C(=0)-alkyl groups, substituted or unsub- 
stituted — N(alkyl)-C(=rO)-heterocyclyl groups, sub- 
stituted or unsubstituted — N(alkyl)-S(=0)-alkyl 
groups, substituted or unsubstituted — N(alkyl)-S 
(z=0)-heterocyclvl groups, — N(H) — C{=0) — NH 2 , 
substituted or unsubstituted — N(H>— C(=0) — N(H) 
(alkyl) groups, substituted or unsubstituted — N(H)— C 
(=:0)— N(alkyl) 2 groups, — N(alkyl)-C(^=0) — NH 2 , 
substituted or unsubstituted — N(alkyl)-C(=0) — N(H) 
(alkyl) groups, or substituted or unsubstituted 
— N(alkyl)-C(=0)— N(alkyl) 2 groups; or R 2 and R 3 
may join together to form a cyclic group; 
R 3 is selected from — H, — F, —CI, —Br, — I, —OH, 
substituted or unsubstituted straight or branched chain 
alkyl groups having from 1 to 8 carbon atoms, substi- 
tuted or unsubstituted alkoxy groups, — C0 2 H, — CN, 
substituted or unsubstituted — N(H)(alkyl) groups, sub- 
stituted or unsubstituted — N(H)(cycloalkyl) groups, 
substituted or unsubstituted — N(alkyl) 2 groups, substi- 
tuted or unsubstituted heterocyclyl groups, substituted 
or unsubstituted aryl groups, substituted or unsubsti- 
tuted — C(— 0)-heterocyclyl groups, substituted or 
unsubstituted — C(— 0>alkyl groups, substituted or 
unsubstituted — C(=0) — N(H)(alkyl) groups, substi- 
tuted or unsubstituted — C(=0) — N(alkyl) 2 groups, 
— C(=0) — NH 2 groups, substituted or unsubstituted 
— C(=0) — N(H)(heterocyclyl) groups, substituted or 
unsubstituted — C(=0)— N(H)(aryl) groups, substi- 
tuted or unsubstituted alkenyl groups having from 1 to 8 
carbon atoms, substituted or unsubstituted alkynyl 
groups having from 1 to 8 carbon atoms, — N0 2 , — SH, 
substituted or unsubstituted — S-alkyl groups, substi- 
tuted or unsubstituted — S(=0) 2 — O-alkyl groups, sub- 
stituted or unsubstituted — S(—0) 2 -alkyl groups, sub- 
stituted or unsubstituted — S(=0) 2 -heterccyclyl 
groups, substituted or unsubstituted — -S(=0)-alkyl 
groups, substituted or unsubstituted — S(=0)-hetero- 
cyclyl groups, — S(==0) — NH 2 , substituted or unsub- 
stituted — S(=0)— N(H)(alkyl) groups, substituted or 
unsubstituted — S(=0)— N(alkyl) 2 groups, substituted 
or unsubstituted — C(==0)— O-alkyl groups, — NH 2 , 
substituted or unsubstituted — N(H) — C(=0)- alkyl 
groups, substituted or unsubstituted — N(H) — C(=0)- 
heterocyclyl groups, substituted or unsubstituted 
— N(H) — S(=0)-alkyl groups, substituted or unsubsti- 
tuted — N(H)— -S(=0)-heterocyclyl groups, substi- 
tuted or unsubstituted — N(alkyl)-C(=0)-alky 1 groups, 
substituted or unsubstituted — N (alkyl)-C(=0)-het- 
erocyclyl groups, substituted or unsubstituted 
— N(alkyl)-S(=iO)-alkyl groups, substituted or unsub- 
stituted — N(alkyl)-S(=0)-heterocyclyl groups, 
— N(H) — C(=0) — NH 2 , substituted or unsubstituted 
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— N(H) — C(=0) — N(M)(alkyI) groups, substituted or 
uusubstituted — N(H)— C(=0) — N(alkyl) 2 groups, 
— N(alkyl)-C(:=0)— NH 2 , substituted or uusubstituted 
— N(alkyl)-C(=0)—N(H)(alkyl) groups, or substi- 
tuted or unsubstituted — N(alkyl)-C(— O) — N(alkyl) 2 5 
groups; or R 2 and R 3 may join together to form a cyclic 
group; 

R 4 is selected from of — H. — F, — CI, — Br, — I, substi- 
tuted or unsubstituted straight or branched chain alkyl 
groups having from 1 to 8 carbon atoms, substituted or 10 
unsubstituted alkenyl groups having from 1 to 8 carbon 
atoms, substituted or unsubstituted alkynyl groups hav- 
ing from 1 to 8 carbon atoms, — CN, — N0 2 , — OH, 
— SH, substituted or unsubstituted alkoxy groups, sub- 
stituted or unsubstituted — S-alkyl groups, substituted 15 
or unsubstituted — S(=0) 2 — O-alkyl groups, substi- 
mted or unsubstituted — S(=0) 2 -alkyl groups, substi- 
tuted or unsubstituted — S(— 0)-alkyl groups, 
— S(=0) — NH 2 , substituted or unsubstituted 
— S(=0) — N(H)(alkyl) groups, substituted or unsub- 20 
stituted — S(=0)— N(alkyl) 2 groups, — C(— O)— 
NH 2J substituted or unsubstituted — C(=0) — N(H) 
(alkyl) groups, substituted or unsubstituted — C(=0) — 
N(alkyl) 2 groups, substituted or unsubstituted 
—C(=0)— O-alkyl groups, — NH 2 , substituted or 25 
unsubstimted — N(H)(alkyl) groups, substituted or 
unsubstituted — N(alkyl) 2 groups, substituted or unsub- 
stituted — N(H>— C(— 0)-alkyl groups, or substituted 
or unsubstituted — N(H) — S(=0)-alkyl groups; 

R 5 is selected from — H, — F, — CI, —Br, —I, substituted 30 
or unsubstituted straight or branched chain alkyl groups 
having from 1 to 8 carbon atoms, substituted or unsub- 
stituted heterocyclyl groups, substituted or unsubsti- 
tuted alkenyl groups having from 1 to 8 carbon atoms, 
substituted or unsubstituted alkynyl groups having from 35 
1 to 8 carbon atoms, — CN, — N0 2 , — OH, — SH, sub- 
stituted or unsubstituted alkoxy groups, substituted or 
unsubstituted — S-alkyl groups, substituted or unsubsti- 
tuted — S(=0) 2 — O-alkyl groups, substituted or unsub- 
stituted — S(=0) 2 -alkyl groups, substituted or unsub- 40 
stituted — S(==0)-alkyl groups, — S(=0) — NH 2 , 
substituted or unsubstituted — S(=zO)— N(H)(alkyl) 
groups, substituted or unsubstituted — S(r=0) — N 
(alkyl) 2 groups, — C(=0) — NH 2 , substituted or unsub- 
stituted — C(=0) — N(H)(alkyl) groups, substituted or 45 
unsubstituted — C(=0)— N(alkyl) 2 groups, substituted 
or unsubstituted — C(=0)~ O-alkyl groups, — NH 2 , 
substituted or unsubstituted — N(H)(alkyl) groups, sub- 
stituted or unsubstituted — N(alkyl) 2 groups, substituted 
or unsubstituted — N(H) — C(~0)-alkyl groups, or sub- 50 
stituted or unsubstimted — N(H) — S(=0)-alkyl 
groups; or R 5 may be absent if A is nitrogen; 

R 6 is selected from — H, —CI, — F, —Br, —OH, substi- 
tuted or unsubstituted heterocyclyl groups, substituted 
or unsubstituted — N(H)(alkyl) groups, substituted or 55 
unsubstituted — N(H)(heterocyclyl) groups, substituted 
or unsubstituted — N(alkyl)(heterocyclyl) groups, sub- 
stituted or unsubstituted alkoxy groups, substituted or 
unsubstituted alkyl groups having from 1 to 8 carbon 
atoms, substituted or unsubstituted alkenyl groups hav- 60 
ing from 1 to 8 carbon atoms, substituted or unsubsti- 
tuted alkynyl groups having from 1 to 8 carbon atoms, 
—CN, — N0 2 , — OH, — SH, substituted or unsubsti- 
tuted —S-alkyl groups, substituted or unsubstituted 
— S(=0) 2 — O-alkyl groups, substituted or unsubsti- 65 
tuted — S(=0) 2 -alkyl groups, substituted or unsubsti- 
tuted — S(^0) 2 -heterocyclyl groups, substituted or 
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unsubstimted — S(=0)-alkyl groups, substituted or 
unsubstimted — S(=0)-heterocyclyl groups, 
— S(=0) — NH 2 , substituted or unsubstituted 
— S(=0) — N(H)(alkyl) groups, substituted or unsub- 
stituted — S(— O)— N(alkyl) 2 groups, — C(=0)— 
NH 2 , substituted or unsubstituted — C(=0) — N(H) 
(alkyl) groups, substituted or unsubstimted — C(=0) — 
N(alkyl) 2 groups, substituted or unsubstituted 
— C(=0)-alkyl groups, substituted or unsubstituted 
— C(=0) -heterocyclyl groups, substituted or unsubsti- 
mted — C(=0) — O-alkyl groups, — NH 2 , substituted 
or unsubstimted — N(alkyl) 2 groups, substituted or 
unsubstimted — N(H>— C(=0)-alkyl groups, substi- 
tuted or unsubstimted — N(H)— C(— 0)-heterocyclyl 
groups, substituted or unsubstimted — N(alkyl)-C 
(=0)-alkyl groups, substituted or unsubstituted 
— N(alkyl)-C(=0)-heterocyclyl groups, substituted or 
unsubstimted — N(H) — S(=0)-alkyl groups, substi- 
tuted or unsubstimted — N(H) — S(— 0)-heterocyclyl 
groups, substituted or unsubstimted — N(alkyl)-S 
(— 0)-alkyl groups, or substituted or unsubstituted 
— N(alkyl)-S(— 0)-heterocyclyl groups: or R 6 may be 
absent if B is nitrogen; 

R 7 is selected from — H, —CI, — F, —Br, —OH, substi- 
tuted or unsubstituted heterocyclyl groups, substituted 
or unsubstituted — N(H) (alkyl) groups, substituted or 
unsubstituted — N(H)(heterocyclyl) groups, substituted 
or unsubstimted — N(alkyl)(heterocyclyl) groups, sub- 
stituted or unsubstituted alkoxy groups, substituted or 
unsubstimted alkyl groups having from 1 to 8 carbon 
atoms, substituted or unsubstimted alkenyl groups hav- 
ing from 1 to 8 carbon atoms, substituted or unsubsti- 
mted alkynyl groups having from 1 to 8 carbon atoms, 
— CN, — N0 2 , — OH, — SH, substituted or unsubsti- 
mted — S-alkyl groups, substituted or unsubstimted 
— S(=0) 2 — O-alkyl groups, substituted or unsubsti- 
mted — S(=0) 2 -alkyl groups, substituted or unsubsti- 
mted — S(—0) 2 -heterocyclyl groups, substituted or 
unsubstimted — S(=0)-alkyl groups, substituted or 
unsubstimted — S(=0)-heterocyclyl groups, 
— S(=0) — NH 2 , substimted or unsubstituted 
— S(=0) — N(H)(alkyl) groups, substimted or unsub- 
stimted — S(=0)— N(alkyl) 2 groups, — C(— O)— 
NH 2 , substituted or unsubstituted — C(=0) — N(H) 
(alkyl) groups, substimted or unsubstimted — C(=0) — 
N(alkyl) 2 groups, substituted or unsubstituted 
— ^C(=rO)-alkyl groups, substimted or unsubstimted 
— C(=0)-heterocyclyl groups, substimted or unsubsti- 
mted —C(=0)— O-alkyl groups, — NH 2 , substituted 
or unsubstimted — N(alkyl) 2 groups, substituted or 
unsubstituted — N(H>— C(==0)-alkyl groups, substi- 
mted or unsubstimted — N(H) — C(=0)-heterocyclyl 
groups, substimted or unsubstimted — N(alkyl)-C 
(=0)-alkyl groups, substimted or unsubstituted 
— N(alkyl)-C(=0)-hcterocyclyl groups, substituted or 
unsubstituted — N(H) — S(=0)-alkyl groups, substi- 
mted or unsubstimted — N(H> — S(— 0)-heterocyclyl 
groups, substituted or unsubstituted — N(alkyl)-S 
(=0)-alkyl groups, or substituted or unsubstituted 
— N(alky1)-S(=0)-heterocycIyl groups; or R 7 may be 
absent if C is nitrogen; 

R 8 is selected from — H, — F, — CI, — Br, — I, substituted 
or unsubstituted straight or branched chain alkyl groups 
having from 1 to 8 carbon atoms, substimted or unsub- 
stimted heterocyclyl groups, substimted or unsubsti- 
mted alkenyl groups having from 1 to 8 carbon atoms, 
substituted or unsubstimted alkynyl groups having from 
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1 to 8 carbon atoms, — CN, — N0 2 , — OH, — SH, sub- 
stituted or unsubstituted alkoxy groups, substituted or 
unsubstituted — S-alkyl groups, substituted or unsubsti- 
tuted — S(=0) 2 — O-alkyl groups, substituted or unsub- 
stituted — S(=0) 2 -alkyl groups, substituted or unsub- 
stituted — S(=6)-alkyl groups, — S(=0) — NH 2 , 
substituted or unsubstituted — S(=0)— N(H)(alkyl) 
groups, substituted or unsubstituted — S(=0) — N 
(alkyl) 2 groups, — C(— O) — NH 2 , substituted or unsub- 
stituted — C(=0)— N(H)(alkyl) groups, substituted or 
unsubstituted — C(=0)— N(alkyl) 2 groups, substituted 
or unsubstituted — C(=0) — O-alkyl groups, — NH 2 , 
substituted or unsubstituted — N(H)(alkyl) groups, sub- 
stituted or unsubstituted — N(alkyl) 2 groups, substituted 
or unsubstituted — N(H) — C(=0)- alkyl groups, or sub- 
stituted or unsubstituted — N(H) — S(=0)-alkyl 
groups; or R 8 may be absent if D is nitrogen; 
R 9 is selected from of substituted or unsubstituted hetero- 
cyclyl groups, substituted or unsubstituted aryl groups, 
substituted or unsubstituted alkoxy groups, — NH 2 , sub- 
stituted or unsubstituted cycloalkyl groups, or substi- 
tuted or unsubstituted straight or branched chain alkyl 
groups having from 1 to 8 carbon atoms, or R 9 and R 10 
join together to form a ring having 5, 6, or 7 ring mem- 
bers; or 

R 10 is — H, or R 9 and R 10 join together to form a ring 

having 5, 6, or 7 ring members. 
In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject. 

R l is selected from — H, — F, — CI. — Br, — I, and straight 
and branched chain alkyl groups having from 1 to 8 
carbon atoms; 

R 2 is selected from — H ; — F, —CI, —Br, —I, — CN, 
— C0 2 H, — N02, straight and branched chain alkyl 
groups having from 1 to 8 carbon atoms, substituted and 
unsubstituted cycloalkyl groups, substituted and unsub- 
stituted cycloalkenyl groups, substituted and unsubsti- 
tuted aryl groups, substituted and unsubstituted hetero- 
cyclyl groups, — OH, substituted and unsubstituted 
alkoxy groups, — NH 2 , substituted and unsubstituted 
— N(H)(alkyl) groups, or substituted and unsubstituted 
— N(alkyl) 2 groups; 

R 3 is selected from — H 5 — F, — CI, —Br, — I, — CN, 
straight and branched chain alkyl groups having from 1 
to 8 carbon atoms, substituted and unsubstituted aryl 
groups, substituted and unsubstituted heterocyclyl 
groups, — OH, substituted and unsubstituted alkoxy 
groups, substituted and unsubstituted — N(H)(aIkyl) 
groups, substituted and unsubstituted — N(H)(cy- 
cloalkyl) groups, substituted and unsubstituted — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— N(H)(heterocyclylalkyl) groups, substituted and 
unsubstituted — N(alkyl) 2 groups, — C0 2 H, substituted 
and unsubstituted — C(==0)-heterocyclyl groups, sub- 
stituted and unsubstituted — C(=0)-alkyl groups, sub- 
stituted and unsubstituted — C(=0)N(H)(alkyl) 
groups, substituted and unsubstituted — C(=0) — N 
(alkyl) 2 groups, — C(=0) — NH 2 groups, substituted 
and unsubstituted — C(=0}---N(H)(heterocyclyl) 
groups, or substituted and unsubstituted — C(=0) — N 
(H)(aryl) groups; 

R 4 is selected from — H, — F, — CI. — Br, — I, and straight 
and branched chain alkyl groups having from 1 to 8 
carbon atoms; 

R 5 is selected from — H, — F, —CI. —Br, —I, straight and 
branched chain alkyl groups having from 1 to 8 carbon 
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atoms, or substituted and unsubstituted heterocyclyl 
groups; or R 5 may be absent if A is nitrogen; 
R 6 is selected from — H, — F, — CI, —Br, substituted and 
unsubstituted alkyl groups having from 1 to 8 carbon 

5 atoms, substituted and unsubstituted heterocyclyl 
groups, — OH, substituted and unsubstituted alkoxy 
groups, substituted and unsubstituted — N(H)(alkyl) 
groups, substituted and unsubstituted — N(H)(heterocy- 
clyl) groups, or substituted and unsubstituted 

10 — N(alkyl)(heterocyclyl) groups; or R 6 may be absent if 
B is nitrogen; 

R 7 is selected from — H, — CI, — F, — Br, substituted and 
unsubstituted alkyl groups having from 1 to 8 carbon 
atoms, — OH, substituted and unsubstituted alkoxy 
15 groups, substituted and unsubstituted heterocyclyl 
groups, substituted and unsubstituted — N(H)(alkyl) 
groups, substituted and unsubstituted — N(H heterocy- 
clyl) groups, or substituted and unsubstituted 
— N(alkyl)(heterocyclyl) groups; or R 7 may be absent if 
20 C is nitrogen; and 

R 8 is selected from — H, — F, — CI, — Br, — I, straight and 
branched chain alkyl groups having from 1 to 8 carbon 
atoms, or substituted and unsubstituted heterocyclyl 
groups; or R 8 may be absent if D is nitrogen. 
25 In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, A, B, C, and D 
are all carbon. 

In some embodiments of the method of inhibiting GSK-3 
30 in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, one of A or D is 
nitrogen, and B and C are both carbon. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
35 tion mediated by GSK-3 activity in a subject, R 10 is — H, and 
R 9 is selected from substituted and unsubstituted straight and 
branched chain alkyl groups having from 1 to 8 carbon atoms, 
substituted and unsubstituted cycloalkyl groups, substituted 
and unsubstituted aryl groups, substituted and unsubstituted 
40 aralkyl groups, substituted and unsubstituted heterocyclyl 
groups, substituted and unsubstituted heterocyclylalkyl 
groups, substituted and unsubstituted heterocyclylami- 
noalkyl groups, substituted and unsubstituted alkoxy groups, 
or— NH 2 . 

45 In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, R 9 is selected 
from unsubstituted straight and branched chain alkyl groups 
having from 1 to 8 carbon atoms, substituted and unsubsti- 

50 tuted cycloalkyl groups, substituted and unsubstituted aryl 
groups, substituted and unsubstituted aralkyl groups, substi- 
tuted and unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups wherein the heterocy- 
clyl group is saturated, substituted and unsubstiurted hetero- 

55 cyclylaJkyl groups wherein the heterocyclyl group is unsat- 
urated, substituted and unsubstituted alkoxy groups. — NH 2 , 
substituted and unsubstituted alkoxyalkyl groups, substituted 
and unsubstituted hydroxyalkyl groups, substituted and 
unsubstituted malkylaminoalkyl groups, substituted and 

60 unsubstituted alkylaminoalkyl groups, substituted and 
unsubstituted aminoalkyl groups, substituted and unsubsti- 
tuted heterocyclylaminoalkyl groups, substituted and unsub- 
stituted (heteroc^clyl)(alkyl)arninoalkyl groups, or substi- 
tuted and unsubstituted alkyl -(S0 2 )-alkyl groups. 

65 In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, R 10 is — H, and 
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R 9 is selected from substituted and unsubstituted cycloalkyl 
groups, substituted and unsubstituted saturated heterocyclyl 
groups, substituted and unsubstituted heterocyclylalkyl 
groups, or substituted and unsubstituted aminoalkyl groups. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, R 9 is selected 
from quinuclidinyl groups, piperidinyl groups, piperidinyla- 
lkyl groups, pyrrolidinyl groups, or aminocyclohexyl groups. 
In some such embodiments, R 9 is a quinuclidinyl group, and 
in further such embodiments R 9 is a quinuclidin-3-yl group. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, R 9 is selected 
from monocyclic, bicyclic, or polycyclic saturated heterocy- 
clyl groups. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, R' is selected 
from — H, — F. — CI, or — CH 3 groups. In some such embodi- 
ments R 1 is — H or — F. and in further such embodiments. R 1 
is— H. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, R 2 is selected 
from — H, —CI, — F, —Br, —I, — CH 3 , — N0 2 ; — OMe, 
— CN, — C0 2 H, substituted and unsubstituted 1,2,3,6-tet- 
rahydropyridine groups, substituted and unsubstituted 
thiophene groups, substituted and unsubstituted imidazole 
groups, substituted and unsubstinited pyrrole groups, substi- 
tuted and unsubstituted 3-pyridinyl groups, substituted and 
unsubstituted 4-pyridinyl groups, phenyl. 2-substituted phe- 
nyl groups, 2,4-disubstituted phenyl groups. 4-substituted 
phenyl groups, 3-substituted phenyl groups, 2,6-disubstituted 
phenyl groups, 3,4-disubstituted phenyl groups, substituted 
and unsubstituted dialkylamino. groups, or substituted and 
unsubstituted alkylamino groups. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, R 2 is a substi- 
tuted and unsubstituted aryl group selected from phenyl, 

2- chlorophenyl, 2-methylphenyl, 2-ethylphenyl, 2-hydrox- 
yphenyl, 2-methoxyphenyl, 2-trifluoromethylphenyl, 

3- methoxyphenyl, 3-nitrophenyl. 3-carboxyphenyl, 

3- acetylphenyl, 3-aminophenyl, 3-hydroxyphenyl, 3-aceta- 
midophenyl, 3-carbomethoxyphenyl, 3-trifluoromethylphe- 
nyl, 3-ureidophenyl, 4-chlorophenyl, 4-cyanophenyl, 4-hy- 
droxyphenyl, 4-nitrophenyl, 4-ethylphenyl, 4-methylphenyl, 

4- methoxyphenyl, 4-acetylphenyl, 4-acetamidophenyl, 
4 -carboxyphenyl, 4-formylphenyl,4-methy lthiopheny 1, 
4-dimethylaminophenyl, 4-carbomethoxyphenyl, 4-carboet- 
hoxyphenyl, 4-carboxamidophenyl, 4-(methylsulfonyl)phe- 
nyl,4-trifluoromethylphenyl, 2,4-difluorophenyl, 2-fluoro-4- 
chlorophenyl, 2,4-dichlorophenyl, 2 -amino -4- 
carbomethoxyphenyl, 2-amino-4-carboxyphenyl, 2,6- 
difluorophenyl, or 3,4-(methylenedioxy)phenyl. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, R 2 is selected 
from — H, — CI. — F, or — CH 3 . In some such embodiments 
R 2 is — F. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, R 4 is selected 
from — H or — CH 3 . In some such embodiments, R 4 is — H. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
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tion mediated by GSK-3 activity in a subject, R 5 and R 8 are 
independently selected from — H, saturated heterocyclyl 
groups, or are absent. In some such embodiments, R 5 and R 8 
are independently selected from — H, or saturated heterocy- 
5 clyl groups. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, A and D are both 
carbon. R 5 is — H, and R 8 is — H. 

10 In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, R 6 and R 7 are 
independently selected from — H, — F, —CI, — OH, or sub- 
stituted and unsubstituted heterocyclyl groups. In some such 

15 embodiments, R 6 is — HandR 7 is — H. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, A, B, C, and D 
are all carbon, and R 5 , R 6 , R 7 , and R 8 are all — H. 

20 In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, R 3 is selected 
from — H, — F, —CI, —Br, — CH 3; — OH, — CN, substituted 
and unsubstituted aryl groups, substituted and unsubstituted 

25 heterocyclyl groups, substituted and unsubstituted alkoxy 
groups, substituted and unsubstituted alkylamino groups, 
substituted and unsubstituted dialkylamino groups, substi- 
tuted and unsubstituted — C(=0)-heterocyclyl groups, sub- 
stituted and unsubstituted — C(=0) — N(alkyl) 2 groups, or 

30 —C(=0)—NH 2 groups. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, R 3 is selected 
from — II, — F, —CI, —Br, — CH 3 , — CN, —OMe, hydroxy- 

35 alkylamino groups, dialkylamino groups, dialkylaminoalky- 
lamino groups, alkoxyalkylamino groups, substituted and 
unsubstituted heterocyclylalkylamino groups, acetami- 
doalkylamino groups, cyanoalkylamino groups, thioalky- 
lamino groups, (methylsulfonyl)alkylamino groups, 

40 cycloalkylalkylamino groups, dialkylaminoalkoxy groups, 
heterocyclylalkoxy groups, substituted and unsubstituted 
piperidinyl groups, substituted and unsubstituted imidazolyl 
groups, substituted and unsubstituted morpholinyl groups, 
substituted and unsubstituted pyrrolyl groups, substituted and 

45 unsubstituted pyrrolidinyl groups, substituted and unsubsti- 
tuted piperazinyl groups, substituted and unsubstituted aryl 
groups, substituted and unsubstituted — C(=0)-neterocyclyl 
groups, substituted and unsubstituted — C(=0) — N(alkyl) 2 
groups, or — C(=0) — NH 2 groups. 

50 In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, R 3 is selected 
from substituted and unsubstituted alkylamino groups or sub- 
stituted and unsubstituted dialkylamino groups. In some such 

55 embodiments, R 3 is a dimemylaniino group. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, A, B, C, and D 
are all carbon, and R 4 , R 5 , R 6 , R 7 , R 8 , and R 10 are all — H. 

60 In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject, the IC 50 value of 
the compound is less than or equal to 10 uM with respect to 
GSK-3 . In other such embodiments, the IC 50 value is less than 

65 or equal to 1 uM, is less than or equal to 0.1 uM, is less than 
or equal to 0.050 uM, is less than or equal to 0.030 uM, is less 
than or equal to 0.025 uM , or is less than or equal to 0.01 0 wM . 
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In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject the subject is a 
mammal and in some such embodiments is a human. 

In some embodiments of the method of treating a biologi- 5 
cal condition mediated by GSK-3 activity in a subject, the 
biological condition is diabetes, and in some such embodi- 
ments the biological condition is noninsulin dependent dia- 
betes mellitus (N1DDM). In other such embodiments, the 
biological condition is Alzheimer's disease or is bipolar dis- 10 
order. 

Methods Relating to Cyclin Dependent Kinase 2 

In some embodiments of the method of inhibiting a serine/ 15 
threonine kinase in a subject and/or the method of treating a 
biological condition mediated by serine/threonine kinase 
activity in a subject using a compound of Structure 1, a tau- 
tomer of the compound, a pharmaceutically acceptable salt of 
the compound, a pharmaceutically acceptable salt of the tau- 20 
tomer, or mixtures thereof, the serine/threonine kinase is 
Cdk2. In some such methods, the Cdk2 is inhibited in the 
subject after administration. In methods of inhibiting Cdk2, 
Structure I has the following formula: 



I 




40 

where: 

A, B, C, and D are independently selected from carbon or 
nitrogen; 

R l , R 4 , R 5 . and R 8 are independently selected from — H or 
substituted and unsubstituted straight and branched 45 
chain alkyl groups having from 1 to 8 carbon atoms; or 
R 5 may be absent if A is nitrogen; or R 8 may be absent if 
D is nitrogen; 

R 2 and R 3 are independently selected from — H, — F, — CI, 
— Br, — I, — CN, — N0 2 , substituted and unsubstituted 50 
alkyl groups having from 1 to 1 2 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted aryl 
groups, substituted and unsubstituted aralkyl groups, 
substituted and unsubstituted heterocyclyl groups, or 55 
substituted and unsubstituted heterocyclylalkyl groups, 
— NH 2 , substituted and unsubstituted — N(H)(alkyl) 
groups, substituted and unsubstituted — N(alkyl) 2 
groups, substituted and unsubstituted — N(H)(aryl) 
groups, substituted and unsubstituted — N (alkyl )(aryl) 60 
groups, substituted and unsubstituted — N(aryl) 2 
groups, substituted and unsubstituted — N(H)(heterocy- 
clyl) groups, substituted and unsubstituted — N(alkyl) 
(heterocyclyl) groups, substituted and unsubstituted 
— N(heterocyclyl) 2 groups; 55 

R 6 and R 7 are independently selected from — H, — F, — CI, 
— Br, — I, — CN, — NQ 2 , substituted and unsubstituted 



,709 B2 

56 

alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted hetero- 
cyclyl groups, substituted and unsubstituted heterocy- 
clylalkyl groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, substituted and unsubstituted heterocy- 
clylalkoxy groups, — NH 2 , substituted and unsubsti- 
tuted — N(H)(alkyl) groups, substituted and 
unsubstituted — N(alkyl) 2 groups, substituted and 
unsubstituted — N(H)(heterocyclyl) groups, substituted 
and unsubstituted — N (alkyl )(heterocyclyl) groups, 
substituted and unsubstituted — N(heterocyclyl) 2 
groups, substituted and unsubstituted — N(H )(heterocy- 
clylalkyl) groups, substituted and unsubstituted 
— N(alkyl)(heterocyclylalkyl) groups, substituted and 
unsubstituted — N(heterocyclylalkyl) 2 groups, substi- 
tuted and unsubstituted — N(H) — C(=0)-alkyl groups, 
substituted and unsubstituted — N(H) — C(=0)-hetero- 
cyclyl groups, or substituted and unsubstituted — N(H) 
=C(=0)-heterocyclylalkyl groups; or R 6 may be 
absent if B is nitrogen; or R 7 may be absent if C is 
nitrogen; 

R 9 is selected from — H, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
1 2 carbon atoms, substituted and unsubstituted hetero- 
cyclyl groups, substituted and unsubstituted heterocy- 
clylalkyl groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, substituted and unsubstituted heterocy- 
clylalkoxy groups, substituted and unsubstituted 
— C(=0)-alkyl groups, substituted and unsubstituted 
— C(=0)-heterocyclyl groups, substituted and unsub- 
stituted — C(— 0)-heterocyclylalkyI groups; and 

R 10 is — H. 

In some embodiments of the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 
mediated by Cdk2 activity in a subject, 

R 2 and R 3 are independently selected from — H. — F, — CI, 
— Br. — 1, — CN, — N0 2 , substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted aryl 
groups, substituted and unsubstituted aralkyl groups, 
substituted and unsubstituted heterocyclyl groups, sub- 
stituted and unsubstituted heterocyclylalkyl groups, 
— NH 2 , substituted and unsubstituted — N(H)(alkyl) 
groups, substituted and unsubstituted — N(alkyl) 2 
groups, substituted and unsubstituted — - N(H)(aryl) 
groups, substituted and unsubstituted — N(alkyl)(aryl) 
groups, or substituted and unsubstituted — N(aryl) 2 
groups; 

R 6 and R 7 are independently selected from — H, — F. — CI, 
— Br. — I, substituted and unsubstituted alkyl groups 
having from 1 to 8 carbon atoms, substituted and unsub- 
stituted heterocyclyl groups, — OH, substituted and 
unsubstituted alkoxy groups, substituted and unsubsti- 
tuted heterocyclyloxy groups, substituted and unsubsti- 
tuted heterocyclylalkoxy groups, substituted and unsub- 
stituted — N(H Xheterocycryl) groups, substituted and 
unsubstituted — N(alkyl)(heterocyclyl) groups, substi- 
tuted and unsubstituted — N(heterocyclyl) 2 groups, or 
R 6 may be absent if B is nitrogen and R 7 may be absent 
if C is nitrogen. 
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In some embodiments of the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 
mediated by Cdk2 activity in a subject, A. 13, C, and D are all 
carbon. 

In some embodiments of the method of inhibiting Cdk2 in 5 
a subject and/or the method of treating a biological condition 
mediated by Cdk2 activity in a subject, one of A or D is 
nitrogen, and B and C are both carbon. 

In some embodiments*©!' the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 10 
mediated by Cdk2 activity in a subject. R 9 is selected from 
— H, substituted and unsubstituted chain alkyl groups having 
from 1-12 carbon atoms, substituted and unsubstituted aryl 
groups, substituted and unsubstituted aralkyl groups, substi- 
tuted and unsubstituted heterocyclyl groups, substituted and 15 
unsubstituted heterocyclylalkyl groups, substituted and 
unsubstituted alkoxy groups, or substituted and unsubstituted 
heterocyclylalkoxy groups. 

In some embodiments of the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 20 
mediated by Cdk2 activity in a subject. R 9 is selected from 
— H, substituted and unsubstimted straight or branched chain 
alkyl groups having from 1 -8 carbon atoms, substituted and 
unsubstituted saturated heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups wherein the heterocy- 25 
clyl moiety is saturated, substituted and unsubstituted alkoxy 
groups, or substituted and unsubstituted heterocyclylalkoxy 
groups wherein the heterocyclyl moiety is saturated. 

In some embodiments of the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 30 
mediated by Cdk2 activity in a subject. R 9 is selected from 
— H, unsubstituted straight or branched chain alkyl groups 
having from 1-8 carbon atoms, aminoalkyl groups, alkylami- 
noalkyl groups, dialkylaminoalkyl groups, substituted and 
unsubstituted saturated heterocyclyl groups, or substituted 35 
and unsubstituted heterocyclylalkyl groups wherein the het- 
erocyclyl moiety is saturated. 

In some embodiments of the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 
mediated by Cdk2 activity in a subject, R 9 is selected from 40 
pyrrolidinyl, pyrrolidinylalkyl, piperidinyl. piperidinylalkyl, 
orquinuclidinyl. 

In some embodiments of the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 
mediated by Cdk2 activity in a subject. R 1 is — H. 45 

In some embodiments of the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 
mediated by Cdk2 activity in a subject. R 2 is selected from 
— H, — F, — CI, —Br, —I, — N0 2 , — CN, — NH 2 , substi- 
tuted and unsubstituted straight or branched chain alkyl 50 
groups having from 1 to 8 carbons, substituted and unsubsti- 
tuted aryl groups, or substituted and unsubstituted pyridinyl 
groups. In some such embodiments, R 2 is selected from — H, 
— F, —CI, —Br, —I, — CN, unsubstituted straight or 
branched chain alkyl groups having from 1 to 8 carbons, 55 
dihalophenyl, carboxyphenyl, aminophenyl, aminocarbox- 
yphenyl, methylcarboxyphenyl, or hydroxyphenyl. In other 
such embodiments, R 2 is selected from — H, — F, — CI, — Br, 
— I, — CN, — CH 3 , 2,6-difluorophenyl, 4 -carboxyphenyl, 
3 -aminophenyl, 2-amino-4-methylcarboxy phenyl, 3 -methyl- 60 
carboxyphenyl, or 3-hydroxyphenyl. 

In some embodiments of the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 
mediated by Cdk2 activity in a subject, R 3 is selected from the 
group consisting of — H, — F, —CI, — Br, — I, substituted 65 
and unsubstituted straight or branched chain alkyl groups 
having from ] to 8 carbon atoms, substituted and unsubsti- 



tuted aryl groups, substituted and unsubstituted aralkyl 
groups. In some such embodiments, R 3 is selected from — H, 
— F. —CI, — Br, — I, unsubstituted straight or branched chain 
alkyl groups having from 1 to 8 carbon atoms, aminoalky- 
lamino groups, or substituted aryl groups. In other such 
embodiments, R 3 is selected from — H, — F, — CI, — Br, 
— CH 3 , 2-aminopropylamino groups, or 4-carboxamidophe- 
nyl, or R 3 is selected from — H, — F, —CI, —Br, or —CH 3 . 

In some embodiments of the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 
mediated by Cdk2 activity in a subject, R 4 is — H. 

In some embodiments of the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 
mediated by Cdk2 activity in a subject, R 5 or R R is — H, or are 
both — H. 

In some embodiments of the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 
mediated by Cdk2 activity in a subject, R 6 and R 7 are inde- 
pendently selected from — H, — F, — CI, — Br, — I. — OH, 
substituted and unsubstituted — N (alkyl) (piperidinyl), sub- 
stituted and unsubstituted piperidinyl groups, substituted and 
unsubstituted morpholinyl groups, or substituted and unsub- 
stituted piperazinyl groups; or R 6 may be absent if B is nitro- 
gen; or R 7 may be absent if C is nitrogen. In some such 
embodiments, R 6 and R 7 are independently selected from 
— H, — F, — CI, — OH, substituted and unsubstituted 
— N(methyl)(4-(N-methylpiperidinyl)), N-morpholinyl 
groups, or 4-N-methylpiperazinyl groups; or R 6 may be 
absent if B is nitrogen; or R 7 may be absent if C is nitrogen. In 
other such embodiments, R 6 and R 7 are both — H, and B and 
C are both carbon. 

In some embodiments of the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 
mediated by Cdk2 activity in a subject, R 5 and R 8 are both 
— H, and A and D are both carbon. 

In some embodiments of the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 
mediated by Cdk2 activity in a subject, the IC 50 value of the 
compound is less than or equal to 10 uM with respect to Cdk2. 
In other such embodiments, the IC S0 value is less than or equal 
to 1 uM, is less than or equal to 0. 1 uM, is less than or equal 
to 0.050 |oM, is less than or equal to 0.030 uM, is less than or 
equal to 0.025 uM, or is less than or equal to 0.010 uM. 

In some embodiments of the method of inhibiting Cdk2 in 
a subject and/or the method of treating a biological condition 
mediated by Cdk2 activity in a subject, the subject is a mam- 
mal or is a human. 

In some embodiments of the method of treating a biologi- 
cal condition mediated by Cdk2 activity in a subject, the 
biological condition is cancer. 

Methods Relating to Checkpoint Kinase 1 

In some embodiments of the method of inhibiting a serine/ 
threonine kinase in a subject and/or the method of treating a 
biological condition mediated by serine/threonine kinase 
activity in a subject using a compound of Structure I, a tau- 
tomer of the compound, a pharmaceutically acceptable salt of 
the compound, a pharmaceutically acceptable salt of the tau- 
tomer, or mixtures thereof, the serine/threonine kinase is 
CHK1 . In some such methods, the CHK1 is inhibited in the 
subject after administration. In methods of inhibiting CHK1 , 
Structure I has the following formula: 



Case 1:09-cv-01201-RMC Document 1-2 Filed 06/30/2009 Page 49 of 190 



US 7,470, 

59 



! 




5 



10 



R 4 H 



where, 

A, B, C, and D are independently selected from carbon or 
nitrogen; 

R 1 is selected from — H, — F. —CI, —Br, —I, — CN, 20 
— N0 2 , substituted and unsubstituted alkyl groups hav- 
ing from 1 to 12 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted alkynyl groups 
having from 1 to 8 carbon atoms, substituted and unsub- 25 
stiruted heterocyclyl groups, — OH, substituted and 
unsubstituted alkoxy groups, substituted and unsubsti- 
tuted aryloxy groups, substituted and unsubstituted ary- 
lalkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, substituted and unsubstituted 30 
heterocyclylalkoxy groups, — SH, substituted and 
unsubstituted — S-alkyl groups, — NH 2 , substituted and 
unsubstituted — N(H)(alkyl) groups, substituted and 
unsubstituted — N(alkyl) 2 groups, substituted and 
unsubstituted — N(H)(heterocyclyl) groups, substituted 35 
and unsubstituted — N(aIkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(heterocyclyl) 2 
groups, substituted and unsubstituted — N(H)(heterocy- 
clylalkyl) groups, substituted and unsubstituted 
— -N(alkyl)(heterocyclylalkyl) groups, or substituted 40 
and unsubstituted — N(heterocyclylalkyl) 2 groups; 

R 2 and R 3 are independently selected from — H, — F, — CI, 
— Br, — I, — N0 2 , — CN, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 45 
12 carbon atoms, substituted and unsubstituted alkynyl 
groups having from 1 to 8 carbon atoms, substituted and 
unsubstituted aryl groups, substituted and unsubstituted 
aralkyl groups, substituted and unsubstituted heterocy- 
clyl groups, substituted and unsubstituted heterocycly- 50 
lalkyl groups, — SH, substituted and unsubstituted 
— S-alkyl groups, substituted and unsubstituted 
— S(=0) 2 — O-alkyl groups, substituted and unsubsti- 
tuted — S(=0) 2 -alkyl groups, substituted and unsubsti- 
tuted — S(=0) 2 -heterocyclyl groups, substituted and 55 
unsubstituted — S(=rO)-alkyl groups, substituted 
and unsubstituted — S(=0)-heterocyclyl groups, 
— S(=0) 2 — NH 2 , substituted and unsubstituted 
— S(r=0) 2 — N(H)(alkyl) groups, substituted and 
unsubstituted — S(=0) 2 — N(alkyl) 2 groups, substi- 60 
tuted and unsubstituted — S(=0)2— N(H)(aryl) 
groups, substituted and unsubstituted — S(=0) 2 — N 
(alkylXaryO groups, substituted and unsubstituted 
— S(=0) 2 — N(aryl) 2 groups, substituted and unsubsti- 
tuted — S(=0) 2 — N(HXaralkyl) groups, substituted 65 
and unsubstituted — S(=rO) 2 — N(alkyl)(aralkyl) 
groups, substituted and unsubstituted — S(=0) 2 — N 



>B2 

60 

(aralkyl^ groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted aryloxy 
groups, substituted and unsubstituted arylalkoxy 
groups, substituted and unsubstituted heterocyclyloxy 
groups, substituted and unsubstituted heterocyclyla- 
lkoxy groups, — NH 2 , substituted and unsubstituted 
— N(H)(alkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
— N(H)(aryl) groups, substituted and unsubstituted 
— N(alkyl)(aryl) groups, substituted and unsubstituted 
— N(aryl) 2 groups, substituted and unsubstituted 
— N(H)(aralkyl) groups, substi tuted and unsubstituted 
— N(alkyl)(aralkyl) groups, substituted and unsubsti- 
tuted — N(aralkyl) 2 groups, substituted and unsubsti- 
tuted — N(H)(heterocyclyl) groups, substituted and 
unsubstituted — N(alkyl)(heterocyclyl) groups, substi- 
tuted and unsubstituted — N(heterocyclyl) 2 groups, sub- 
stituted and unsubstituted — N(H)(heterocyclylalkyl) 
groups, substituted and unsubstituted — N(alkyl)(het- 
erocyclylalkyl) groups, substituted and unsubstituted 
— N(heterocyclylalkyl) 2 groups, substituted and unsub- 
stituted — N(H) — S(=0) 2 -alkyl groups, substituted 
and unsubstituted — N(H) — S(=0) 2 -aryl groups, 
substituted and unsubstituted — N(H) — S(=0) 2 - 
aralkyl groups, substituted and unsubstituted — N(H) — 
S(=0) 2 -heterocyclyl groups, substituted and unsubsti- 
tuted — N(H) — S(:=0) 2 -heterocyclylalkyl groups, 
substituted and unsubstituted — N(H) — C(=0)- alkyl 
groups, substituted and unsubstituted — N(H) — C 
(— 0)-aryl groups, substituted and unsubstituted 
— N(H)—C(=0) -aralkyl groups, substituted and 
unsubstituted — N(H)— C(=rO)-heterocyclyl groups, 
substituted and unsubstituted — N(H) — C(=0)-hetero- 
cyclylalkyl groups, substituted and unsubstituted 
— N(alkyl)-C(— 6)-alkyl groups, substituted and 
unsubstituted — N(alkyl)-C(=0)-aryl groups, substi- 
tuted and unsubstituted — N(alkyl)-C(=0)-aralkyl 
groups, substituted and unsubstituted — N(alkyl)-C 
(=:0)-heterocyclyl groups, substituted and unsubsti- 
tuted — N(alkyl)-C(=0)-heterocyclylalkyl groups, 
substituted and unsubstituted — N(alkyl)-S(=^0)-alkyl 
groups, substituted and unsubstituted — N(alkyl)-S 
(=0)-aryl groups, substituted and unsubstituted 
— N(alkyl)-S(— 6)-aralkyl groups, substituted and 
unsubstituted — N(alkyl)-S(=0)-heterocyclyl groups, 
substituted and unsubstituted — N(alky])-S(=0)-het- 
erocyclylalkyl groups, — N(H) — C(— O) — NH 2 , sub- 
stituted and unsubstituted — N(H) — C(=0) — N(H) 
(alkyl) groups, substituted and unsubstituted — N(H) — 
C(— O) — N(alkyl) 2 groups, substituted and 
unsubstituted — N(H) — C(=0) — N(H)(aryl) groups, 
substituted and unsubstituted — N(H)— C(=0>— N 
(alkyl)(aryl) groups, substituted and unsubstituted 
— N(H)— C(=0) — N(aryl) 2 groups, substituted and 
unsubstituted — N(H)— C(r=0)— N(H)(aralkyl) 
groups, substituted and unsubstituted — N(H)—C 
(=0)— N (alkyl )(ara Iky 1) groups, substituted and 
unsubstituted — N(HV-C(=0)-~ N(aralkyl) 2 groups, 
substituted and unsubstituted — N(H) — C(=0) — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— N(H>— C(=0)— N(alkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(H>— C(=0) — N 
(heterocyclyl) 2 groups, substituted and unsubstituted 
— N(H)— C(=0)— N(H)(heterocyclylalkyl) groups, 
substituted and unsubstituted — N(H)—C(^0) — N 
(alkyl)(heterocyclylalkyl) groups, substituted and 
unsubstituted — N(H) — C(==0) — N(heterocyclyla- 
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]kyl) 2 groups, substituted and unsubstituted — N(alkyl)- 
C(=b) — NH 2 groups, substituted and unsubstituted 
— N(alkyl)-C(=rO)— N(H)(alkyl) groups substituted 
and unsubstituted — N(alkyl)-C(=0}— N(alkyl) 2 
groups, substituted and unsubstituted — N(alkyl)-C 5 
(— O) — N(H)(aryl) groups, substituted and unsubsti- 
tuted — N(alkyl)-C(=0>— N(alkyl)(aryl) groups, sub- 
stituted and unsubstituted — N(alkyl)-C(=0) — N 
(aryl) 2 groups, substituted and unsubstituted 
— N(alkyl)-C(=0>— N(H)(araIkyI) groups, substituted 10 
and unsubstituted — N(alkyl)-C(==C>>— N(alkyl) 
(aralkyl) groups, substituted and unsubstituted 
— N(alkyi)-C(z=0)— N(aralkyl) 2 groups, substituted 
and unsubstituted — N(alkyl)-C(=0)— N(H)(hetero- 
cyclyl) groups, substituted and unsubstituted 15 
— N(alkyl)-C0=O)— N(alkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(alkyl)-C(=0) — N 
(heterocyclyl) 2 groups, substituted and unsubstituted 
— N(alkyl)-C(=0>— N(H)(beterocyclylalk7l) groups, 
substituted and unsubstituted — N(alkyl)-C(=£>) — N 20 
(alkyl)(heterocyclylalkyl) groups, substituted and 
unsubstituted — N(a Iky 1 )-C(=0) — N(hctcrocyc lyla- 
lkyl) 2 groups, substituted and unsubstituted — C(=0)- 
alkyl groups, substituted and unsubstituted — C(=0)- 
aryl groups, substituted and unsubstituted — C(z=0)- 25 
aralkyl groups, substituted and unsubstituted — C(=0)- 
heterocyclyl groups, substituted and unsubstituted 
— - C(— 0)-heterocyclylalkyl groups, — C(==0)— NH 2 , 
substituted and unsubstituted — C(=0)— - N(H)(alkyl) 
groups, substituted and unsubstituted — C(=0) — N 30 
(alkyl) 2 groups, substituted and unsubstituted 
— C(=:0) — N(H)(aryl) groups, substituted and unsub- 
stituted — -C(=0) — N(alkyl)(aryl) groups, substituted 
and unsubstituted — C(=0) — N(aryl) 2 groups, substi- 
tuted and unsubstituted — <:(=0)— N(H)(aralkyl) 35 
groups, substituted and unsubstituted — C(=0) — N 
(alkyl)(aralkyl) groups, substituted and unsubstituted 
— C(=:0) — N(aralkyl) 2 groups, substituted and unsub- 
stituted —C(==0) — N(H)(heterocyclyl) groups, substi- 
tuted and unsubstituted — C(=0)— N(alkyl)(heterocy- 40 
clyl) groups, substituted and unsubstituted — C(=0>— 
N(heterocyclyl) 2 groups, substituted and unsubstituted 
_^C(r=£))— N(H)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — C(=0)— N(alkyl)(heterocy- 
clylalkyl) groups, substituted and unsubstituted 45 
— C(=0)— N(heterocyclylalkyl) 2 groups, — C0 2 H, 
substituted and unsubstituted — C(—0) — O-alkyl 
groups, substituted and unsubstituted — C(=0}— O- 
aryi groups, substituted and unsubstituted — C(=0) — 
O-heterocyclyl groups, or substituted and unsubstituted 50 
— C(=0) — O-heterocyclylalkyl groups; 

R 4 is selected from — H or substituted and unsubstituted 
alkyl groups having from 1 to 1 2 carbon atoms; 

R 5 and R 8 are independently selected from — H, substi- 
tuted and unsubstituted alkyl groups having from 1 to 1 2 55 
carbon atoms, substituted and unsubstituted alkenyl 
groups having from 1 to 12 carbon atoms, substituted 
and unsubstituted heterocyclyl groups; or R 5 may be 
absent if A is nitrogen; or R 8 may be absent if D is 
nitrogen; 60 

R 6 and R 7 are independently selected from — H, — F, — CI, 
— Br, — I, — N0 2 , — CN, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
1 2 carbon atoms, substituted and unsubstituted alkynyl 65 
groups having from 1 to 8 carbon atoms, substituted and 
unsubstituted heterocyclyl groups, substituted and 
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unsubstituted heterocyclyl alkyl groups, — SH, substi- 
tuted and unsubstituted — S-alkyl groups, substituted 
and unsubstituted — S(=0) 2 — O-alkyl groups, substi- 
tuted and unsubstituted — S(=0) 2 -alkyl groups, substi- 
tuted and unsubstituted — S(=0) 2 -heterocyclyl groups, 
substituted and unsubstituted — S(==0)-alkyl groups, 
substituted and unsubstituted — S(=0)-heterocyclyl 
groups, — S(=0) 2 — NH 2 . substituted and unsubsti- 
tuted — S(=0) 2 — N(H)(alkyl) groups, substituted and 
unsubstituted — S(— 0) 2 — N(alkyl) 2 groups, substi- 
tuted and unsubstituted — S(— 6) 2 — N(H heterocy- 
clyl) groups, substituted and unsubstituted — S(=0) 2 — 
N(alkyl)(heterocyclyl) groups, substituted and 
unsubstituted — S(=0) 2 — N(heterocyclyl) 2 groups, 
substituted and unsubstituted — S(=0) 2 — N(H)(het- 
erocyclylalkyl) groups, substituted and unsubstituted 
— S(— 0) 2 — N(alkyl)(heterocyclylalkyl) groups, sub- 
stituted and unsubstituted — S(=0) 2 — N(heterocycly- 
lalkyl) 2 groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted aryloxy 
groups, substituted and unsubstituted arylalkoxy 
groups, substituted and unsubstituted heterocyclyloxy 
groups, substituted and unsubstituted heterocyclyla- 
lkoxy groups, — NH 2 , substituted and unsubstituted 
— N(H)(alkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
~N(H)(aryl) groups, substituted and unsubstituted 
— N(alkyl)(aryl) groups, substituted and unsubstituted 
— N(aryl) 2 groups, substituted and unsubstituted 
— N(H)(aralkyl) groups, substituted and unsubstituted 
— N(alkyl)(aralkyl) groups, substituted and unsubsti- 
tuted — N(aralkyl) 2 groups, substituted and unsubsti- 
tuted — N(H)(heterocyclyl) groups, substituted and 
unsubstituted — N(alkyl)(heterocyclyl) groups, substi- 
tuted and unsubstituted — N(heterocyclyl) 2 groups, sub- 
stituted and unsubstituted — N(M)(heterocyclylalkyl) 
groups, substituted and unsubstituted — N(alkyl)(het- 
erocyclylalkyl) groups, substituted and unsubstituted 
— N(heterocyclylalkyl) 2 groups, substituted and unsub- 
stituted — N(H) — S(^0) 2 -alkyl groups, substituted 
and unsubstituted — N(H)— S(=0) 2 -heterocyclyl 
groups, substituted and unsubstituted — N(H) — S 
(— 0) 2 -heterocyclylalkyl groups, substituted and 
unsubstituted — N(H)— C(=0)-alkyl groups, substi- 
tuted and unsubstituted — N(H) — C(=0)-heterocyclyl 
groups, substituted and unsubstituted — N(H) — C 
(=0)-heterocyclylalkyl groups, substituted and unsub- 
stituted — N(alkyl)-C(=0)-alkyl groups, substituted 
and unsubstituted — N(alkyl)-C(==0)-heterocyclyl 
groups, substituted and unsubstituted — N(alkyl)-C 
(— 0)-heterocyclylalkyl groups, substituted and unsub- 
stituted — N(alkyl)-S(=0) 2 -alkyl groups, substituted 
and unsubstituted — N(alkyl)-S(==0) 2 -heterocyclyl 
groups, substituted and unsubstituted — N(alkyl)-S 
(=0) 2 -heterocyclylalkyl groups, substituted and 
unsubstituted — C(=0)-alkyl groups, substituted and 
unsubstituted — C(=0)-heterocyclyl groups, substi- 
tuted and unsubstituted — C(=0)-heterocyclylalkyl 
groups, — C(=0) — NH 2 , substituted and unsubstituted 
— C(=0) — N(H)(alkyl) groups, substituted and unsub- 
stituted — C(=0)—N(alkyl) 2 groups, substituted and 
unsubstituted — C(=0) — N(H)(aryl) groups, substi- 
tuted and unsubstituted — C(=0>— N(alkyl)(aryl) 
groups, substituted and unsubstituted — C(=0) — N 
(aryl) 2 groups, substituted and unsubstituted 
— C(=0) — N(H) (aralkyl) groups, substiuited and 
unsubstituted — C(=0)— N(alkyl)(aralkyl) groups, 
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substituted and unsubstituted — C(=0) — N(aralkyl) 2 
groups, substituted and unsubstituted — C(=0) — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— C(=0) — N(alkyl)(heterocyclyl) groups, substituted 
and unsubstituted — C(=0)—N (heterocyclyl), groups, 5 
substituted and unsubstituted — C(=0)—N(H)(hetero- 
cyclylalkyl) groups, substituted and unsubstituted 
— C(=0>— N(alkyl)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — C(=0) — N(heterocyclyla- 
lkyl), groups, — C0 2 H, substituted and unsubstituted 10 
— C(=0)— O-alkyl groups, substituted and unsubsti- 
tuted — C(=0) — O-heterocyclyl groups, or substituted 
and unsubstituted — C(=0) — O-heterocyclylalkyl 
groups; or R 6 may be absent if B is nitrogen; or R 7 may 
be absent if C is nitrogen; 15 
R 9 is selected from — H, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted aryl groups, substituted and 
unsubstituted aralkyl groups, substituted and unsubsti- 
tuted heterocyclyl groups, substituted and unsubstituted 20 
heterocyclylalky! groups, substituted and unsubstituted 
heterocyclylarninoalkyl groups, substituted and unsub- 
stituted alkoxy groups, or — NH 2J or R 9 and R 10 join 
together to form one or more rings, each having 5, 6, or 
7 ring members; and 25 
R 10 is — H, or R 9 and R 10 join together to form one or more 
rings, each having 5, 6, or 7 ring members. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, 30 

R 1 is selected from — H : — F, — CI, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted straight and branched 
chain alkyl groups having from 1 to 8 carbon atoms, substi- 
tuted and unsubstituted cycloalkyl groups, substituted and 
unsubstituted alkenyl groups having from 1 to 12 carbon 35 
atoms, substituted and unsubstituted heterocyclyl groups, 
— OH, substituted and unsubstituted alkoxy groups, substi- 
tuted and unsubstituted aryioxy groups, substituted and 
unsubstituted arylalkoxy groups, substituted and unsubsti- 
tuted heterocyclyloxy groups, substituted and unsubstituted 40 
heterocyclylalkoxy groups, — NH 2 . substituted and unsubsti- 
tuted — N(H)(alkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— N(alkyl)(heterocyclyl) groups, substituted and unsubsti- 45 
tuted — N(H)(heterocycIylalkyl) groups, or substituted and 
unsubstituted — N(alkyl)(heterocyclylalkyl) groups; 

R 2 and R 3 are independently selected from — H, — F, — CI, 
— Br, — I, — N0 2 , — CN, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 50 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted alkynyl 
groups having from 1 to 8 carbon atoms, substituted and 
unsubstituted aryl groups, substituted and unsubstituted 
aralkyl groups, substituted and unsubstituted heterocy- 55 
clyl groups, substituted and unsubstituted heterocycly- 
lalkyl groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted aryioxy 
groups, substituted and unsubstituted arylalkoxy 
groups, substituted and unsubstituted heterocyclyloxy 60 
groups, substituted and unsubstituted heterocyclyla- 
lkoxy groups, — NH 2 , substituted and unsubstituted 
— N(H)(alkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
— N(H)(aryl) groups, substituted and unsubstituted 65 
— N(alkyl)(aryl) groups, substituted and unsubstituted 
— N(aryl) 2 groups, substituted and unsubstituted 
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— N(H)(aralkyl) groups, substituted and unsubstituted 
— N(alkyl)(aralkyl) groups, substituted and unsubsti- 
tuted — N(aralkyl) 2 groups, substituted and unsubsti- 
tuted — N(H)(heterocyclyl) groups, substituted and 
unsubstituted — N(alkyl)(heterocyclyl) groups, substi- 
tuted and unsubstituted — N(heterocyclyl) 2 groups, sub- 
stituted and unsubstituted — N(H)(heterocyclylalkyl) 
groups, substituted and unsubstituted — N(alkyl)(het- 
erocyclylalkyl) groups, substituted and unsubstituted 
— N(heterocyclylalkyl) 2 groups, substituted and unsub- 
stituted — N(H) — C(=0)-alkyl groups, substituted and 
unsubstituted — N(H) — C(=0)-aryl groups, substi- 
tuted and unsubstituted — N(H) — C(=0>aralkyl 
groups, substi tuted and unsubstituted — N(H) — C 
(— 0)-heterocyclyl groups, substituted and unsubsti- 
tuted — N(H)— C(=0) -heterocyclylalky 1 groups, sub- 
stituted and unsubstituted — N(alkyl)-C(=0)-alkyl 
groups, substituted and unsubstituted — N(alkyl)-C 
(— 0)-aryl groups, substituted and unsubstituted 
— N(alkyl)-C(=0)-aralkyl groups, substituted and 
unsubstituted — N(alkyl)-C(^0)-heterocyclyl groups, 
substituted and unsubstituted — N(alkyl)-C(=0)-het- 
erocyclylalkyl groups, — N(H) — C(=0) — NH 2 , sub- 
stituted and unsubstituted — N(H) — C(=0>^N(H) 
(alkyl) groups, substituted and unsubstituted — N(H) — 
C(=0) — N(alkyl) 2 groups, substituted and 
unsubstituted — N(H)— C(=rO)— -N(H)(aryl) groups, 
substituted and unsubstituted — N(H)— -C(=0) — N 
(alkyl )(aryl) groups, substituted and unsubstituted 
— N(H)— C(=0) — N(aryl), groups, substituted and 
unsubstituted — N(H) — C(=0) — N(H)(aralkyl) 
groups, substituted and unsubstituted — N(H) — C 
(— O)— N(alkyl)(aralkyl) groups, substituted and 
unsubstituted — N(H^-C(~0)—N(aralkyl) 2 groups, 
substituted and unsubstituted — N(H) — C(=0) — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— N(H)~C(=0)~N(alkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(H)— C(_0) — N 
(heterocyclyl) 2 groups, substituted and unsubstituted 
— N(H) — C(—0) — N(H)(heterocyclylalkyl) groups, 
substituted and unsubstituted — N(H)—C(=0) — N 
(alkyl)(heterocyclylalkyl) groups, substituted and 
unsubstituted — N(H}-^(=0>— N(heterocycIyla- 
lkyl) 2 groups, substituted and unsubstituted — N(alkyl)- 
C(=0) — NH 2 groups, substituted and unsubstituted 
—N(alkyl>C(=rO>-N(H)(alkyl) groups, substituted 
and unsubstituted — N(alkyl)-C(=0)— N(H)(aryl) 
groups, substituted and unsubstituted — N(alkyl)-C 
(=0) — N(H)(aralkyl) groups, substituted and unsubsti- 
tuted — N(alkyl)-C(=0>— N(H)(heterocyclyl) groups, 
substituted and unsubstituted — N(alkyl)-C(=£>) — N 
(H)(heterocycly lalkyl) groups, substituted and unsubsti- 
tuted — C(=0)-alkyl groups, substituted and unsubsti- 
tuted — C(— 0)-aryl groups, substituted and 
unsubstituted — C(=0>aralkyl groups, substituted and 
unsubstituted — C(=0)-heterocyclyl groups, substi- 
tuted and unsubstituted — C(=0)-heterocyclylalkyl 
groups, — C(=0) — NH 2 , substituted and unsubstituted 
— C(=0) — N(H)(alkyl) groups, substituted and unsub- 
stituted — C(nrO) — N(alkyl)2 groups, substituted and 
unsubstituted — C(=0) — N(H)(aryl) groups, substi- 
tuted and unsubstituted — C(=0) — N(alkyl)(aryl) 
groups, substituted and unsubstituted — C(=0) — N 
(aryl) 2 groups, substituted and unsubstituted 
— C(=0) — N(H)(aralkyl) groups, substituted and 
unsubstituted — C(=0>— N(alkyl)(aralkyl) groups, 
substituted and unsubstituted — C(=0)— N(aralkyl) 2 
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groups, — C0 2 H, substituted and unsubstituted 
— C(=0) — O-alkyl groups, substituted and unsubsti- 
tuted — C(=0) — O-aryl groups, substituted and unsub- 
stituted — C(=0) — O-heterocyclyl groups, or substi- 
tuted and unsubstituted — C(~0) — O- 
heterocyclylalkyl groups; 
R G and R 7 are independently selected from — H, — F, — CI, 
— Br, — I, — N0 2 , — CN, substituted and unsubstituted 
alky] groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted alkynyl 
groups having from 1 to 8 carbon atoms, substituted and 
unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups, — S(=0) 2 — 
NH 2 , substituted and unsubstituted — S(=0) 2 — N(H) 
(alkyl) groups, substituted and unsubstituted — S 
(— 0) 2 — N(alkyl) 2 groups, — OH, substituted and 
unsubstituted alkoxy groups, substituted and unsubsti- 
tuted aryloxy groups, substituted and unsubstituted ary- 
lalkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, substituted and unsubstituted 
hctcrocyclylalkoxy groups, — NH 2 , substituted and 
unsubstituted — N(H)(alkyl) groups, substituted and 
unsubstituted — N(alkyl) 2 groups, substituted and 
unsubstituted — N(H)(heteroeyclyl) groups, substituted 
and unsubstituted — N(alkyl)(netcrocyclyl) groups, 
substituted and unsubstituted — N(heterocyclyl) 2 
groups, substituted and unsubstituted — N(H)(heterocy- 
clylalkyl) groups, substituted and unsubstituted 
— N(alkyl) (heterocyclylalkyl) groups, substituted and 
unsubstituted — N(heterocyclylalkyl) 2 groups, substi- 
tuted and unsubstituted — N(H) — C(=0)-alkyl groups, 
substituted and unsubstituted — N(H) — C(=0)-hetero- 
cyclyl groups, substituted and unsubstituted — N(H) — 
C(=0)-heterocyclylalkyl groups, substituted and 
unsubstituted — N (alkyl )-C(=iO)-alkyl groups, substi- 
tuted and unsubstituted — N(alkyl)-C(==0)-heterocy- 
clyl groups, substituted and unsubstituted — N(alkyl)-C 
(— 0)-heterocyclylalkyl groups, substituted and 
unsubstituted — C(=0)-alkyI groups, substituted and 
unsubstituted — C(=0)-heterocyclyl groups, substi- 
tuted and unsubstituted — C(=0)-heterocyclylalkyl 
groups, — C(=0) — NH 2 , substituted and unsubstituted 
— C(=0) — N(H)(alkyl) groups, substituted and unsub- 
stituted — C(==0) — N(alkyl) 2 groups, substituted and 
unsubstituted — C(==0) — N(H)(heterocyclyl) groups, 
substituted and unsubstituted — C(— O)— N(alkyl)(het- 
erocyclyl) groups, substituted and unsubstituted 
— C(==0) — N(heterocyclyl) 2 groups, substituted and 
unsubstituted — C(=0) — N(H)(heterocyclylalkyl) 
groups, substituted and unsubstituted — C(=C) — N 
(alkyl)(heterocyclylalkyl) groups, substituted and 
unsubstituted — C(=0) — N(heterocyclylaIkyl) 2 
groups, — C0 2 H, substituted and unsubstituted 
— C(=0) — O-alkyl groups, substituted and unsubsti- 
tuted — C(— O) — O-heterocyclyl groups, or substituted 
and unsubstituted — C(=0) — O-heterocyclylalkyl 
groups; or R 6 may be absent if B is nitrogen; or R 7 may 
be absent if C is nitrogen. 
In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, A, B, C, and D are all 
carbon. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, one of A or D is 
nitrogen, and B and C are both carbon. 
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In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CM Kl activity in a subject, R 10 is— H, and R 9 is 
selected from substituted and unsubstituted straight and 
5 branched chain alkyl groups having from 1 to 8 carbon atoms, 
substituted and unsubstituted cycloalkyl groups, substituted 
and unsubstituted aryl groups, substituted and unsubstituted 
aralkyl groups, substituted and unsubstituted heterocyclyl 
groups, substituted and unsubstituted heterocyclylalkyl 

10 groups, or substituted and unsubstituted heterocyclylami- 
noalkyl groups. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 10 is — H, and R 9 is 

1 5 selected from unsubstituted straight and branched chain alkyl 
groups having from 1 to 8 carbon atoms, substituted and 
unsubstituted cycloalkyl groups, substituted and unsubsti- 
tuted hydroxyalkyl groups, substimted and unsubstituted 
dialkylaminoalkyl groups, substituted and unsubstituted 

20 alkylaminoalkyl groups, or substituted and unsubstituted 
aminoalkyl groups. In some such embodiments. R 10 is — H, 
and R 9 is selected from 2-amino-4-methyl-pentyl, 2-amino- 
3 -methyl -butyl, 2-amino-butyl, 2,2-dimethyl-3-amino-pro- 
pyl, I-aminomcthyl-propyl, 2-hydroxy-3 -amino-propyl, 

25 3-aminopropyl, 2-dimethylamino-ethyl, 2-methylamino- 
ethyl, 2-hydroxy-ethyl, or 2-amino-cthyl. 

In some embodiments of the method of inhibiting CHK 1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK 1 activity in a subject, R 10 is — H and R 9 is 

30 selected from substituted and unsubstituted cycloalkyl 
groups, substituted and unsubstituted aryl groups, substituted 
and unsubstituted aralkyl groups, substituted and unsubsti- 
tuted heterocyclyl groups, substituted and unsubstituted het- 
erocyclylalkyl groups, or substituted and unsubstituted het- 

35 erocyclyl aminoalkyl groups. In some such embodiments, R 10 
is — H and R 9 is selected from substituted and unsubstituted 
phenylpropyl groups, substituted and unsubstituted phenyl- 
methyl groups, or substituted and unsubstituted phenyl 
groups. In other such embodiments, R 10 is — H and R 9 is 

40 selected from phenyl, 4-aminomethyl-phenylmethyl, 2-(2- 
amino-ethyloxy)-phenylmethyl, 4-(2-amino-ethyloxy)-phe- 
nylmethyl, 4-sulfonamido-phenylmethyl, 1 -benzyl -2 -amino - 
ethyl, or 2-amino-3 -phenyl-propyl. 

In some embodiments of the method of inhibiting CHK1 in 

45 a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 10 is — H and R 9 is 
selected from substimted and unsubstituted cyclohexyl 
groups, substituted and unsubstituted cyclohexylalkyl 
groups, substituted and unsubstituted pyrrolidinyl groups, 

50 substituted and unsubstituted pyrrol idinylalkyl groups, sub- 
stituted and unsubstituted tetrahydrofuranylalkyl groups, 
substituted and unsubstituted piperidinyl groups, substituted 
and unsubstituted piperidinylalkyl groups, substituted and 
unsubstituted piperazinylalkyl groups, substituted and 

55 unsubstituted morpholinylalkyl groups, or substimted and 
unsubstituted quinuclidinyl groups. In some such embodi- 
ments, R 9 is selected from cyclohexyl, cyclohexylmethyl, 
1-cyclohexylethyl, 2-amino-cyclohexyl, 4-amino-cyclo- 
hexyl, pyrrolidin-3-yI, l-methyI-pyrrolidin-3-yl, 1 -ethyl - 

60 pyrrolidin-2-yl, pyrrol idm-2-ylmethyl. 1 -ethyl-pyrrolidin-2- 
ylmethyl, pyrrolidin-l-ylethyl, 1 -methyl -pyrrolidin-2- 
ylethyl, pyrrolidin-l-ylpropyl, 2-oxo-pyrrolid in-l-ylpropyl, 
tetrahyarofin^-2-ylmethyl, piperidin-3-yl, 1 -ethyl-piperi- 
din-3-yl, piperidin-4-yl, 1 -methyl -piperidin-4-y I, 1 -benzyl - 

65 piperidin-4-yl, piperidin-2-y I methyl, piperidin-3-yImethyl, 
piperidin-4-ylmethyl, piperidin-l-ylethyl, piperidin-2-yl- 
ethyl, 4-methyl-piperazin-l-ylpropyI, morpholin-4-ylethyl, 
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morpholin-4-ylpropyl, or quinuclidin-3-yl. In other such 
embodiments. R 9 is a quinuclidin-3-yl. In further such 
embodiments R 9 is a piperidin-3-ylmethyl. In other such 
embodiments. R 9 is selected from pyrrolidin-3-yl, 1-methyl- 
pyrrolidin-3-yl, or pyrroIidin-2-ylmethyl. 5 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 10 is — H and R 9 is 
selected from substituted and unsubstituted imidazolylalkyl 
groups, substituted and unsubstituted pyridinyl groups, sub- 10 
stituted and unsubstituted pyridinylalkyl groups, substituted 
and unsubstituted pyridinylaminoalkyl groups, substituted 
and unsubstituted pyrimidinylalkyl groups, substituted and 
unsubstituted pyrazinylalkyl groups, substituted and unsub- 
stituted indolylalkyl groups, substituted and unsubstituted is 
benzimidazolylalkyl groups. In some such embodiments, R 10 
is — H and R 9 is selected from 3-(imidazol-l-yl)-propyl, 

3- (imidazol-4-yl)-propyl, pyridin-2-yl, pyridin-4-yl, 2-meth- 
oxy-pyridin-5-yl, 2-(piperidin-4-yloxy)-pyridin-3-yl, 2-(pip- 
eridin-3-yIoxy)-pyridin-5-yl } pyridin-3 -ylmethyl, pyridin-4- 20 
ylmethyl, pyridin-2-ylethyl, pyridin-3-ylethyl, 2-(5- 
trifluromemyl-pyridin-2-ylamino)-ethyl, 2-(2-carboxamido- 
pyridin-5-ylamino)-ethyl, 2-(4-amino-5-nitro-pyridin-2- 
ylamino)-ethyl, pyridin-2-yl propyl, pyrazin-2-yl, 2-methyl- 

4- amino-pyrazin-5-yl, 5-fluoro-indol-3-ylethyl, 25 
benzimidazol -2 -ylmethyl, benzimidazol-5-ylmethyl, 2-pip- 
eridin-4-yl-benziimdazol-5-ylethyl J and benzimidazol-2-yl- 
ethyl. 

In some embodiments of the method of inhibiting CHK 1. in 
a subject and/or the method of treating a biological condition 30 
mediated by CHK1 activity in a subject, R 9 is selected from 
monocyclic, bicyclic, and polycyclic saturated heterocyclyl 
groups. 

In some embodiments of the method of inhibiting CHK 1 in 
a subject and/or the method of treating a biological condition 35 
mediated by CHK1 activity in a subject, R 9 and R 10 join 
together to form one or more rings, each having 5, 6, or 7 ring 
members. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 40 
mediated by CHK1 activity in a subject, R 1 is selected from 
— H, — F, — CI, — Br, — I, substituted and unsubstituted 
straight and branched chain alkyl groups having from 1 to 4 
carbon atoms, substituted and unsubstituted heterocyclyl 
groups, — OH, substituted and unsubstituted alkoxy groups, 45 
substituted and unsubstituted aryloxy groups, substituted and 
unsubstituted heterocyclyloxy groups, substituted and unsub- 
stituted heterocyclylalkoxy groups, or substituted and unsub- 
stituted — N(H)(alkyl) groups. In some such embodiments, 
R 1 is selected from — H, — F, — CI, — CH 3 , substituted and 50 
unsubstituted piperazinyl groups, — OCH 3 , substituted and 
unsubstituted phenyloxy groups, substituted and unsubsti- 
tuted piperidinyloxy groups, substituted and unsubstituted 
quinuclidinyloxy groups, substituted and unsubstituted mor- 
pholinylalkoxy groups, or — NCH 3 . In other such embodi- 55 
ments, R 1 is selected from 4-methyI-piperazin-l-yl, 4 -ethyl - 
piperazin- 1 -yl, 4-amino-phenyIoxy, 3 -dimemylamino- 
phenyloxy. 3-acetamido-phenyloxy, 4-acetamido- 
phenyloxy. or 2-(morpholin-4-yl)-ethyloxy. In still other such 
embodiments. R 1 is — H. 60 

In some embodiments of the method of inhibiting CHK 1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 2 and R 3 are inde- 
pendently selected from — H. — F, — CI, — Br, — I, — N0 2 , 
— CN, substituted and unsubstituted straight or branched 65 
chain alkyl groups having from 1 to 8 carbon atoms, substi- 
tuted and unsubstituted cycloalkyl groups, substituted and 



unsubstituted alkenyl groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted aryl groups, substituted 
and unsubstituted aralkyl groups, substituted and unsubsti- 
tuted heterocyclyl groups, substituted and unsubstituted het- 
erocyclylalkyl groups, — OH. substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted aryloxy groups, 
substituted and unsubstituted arylalkoxy groups, substituted 
and unsubstituted heterocyclyloxy groups, substituted and 
unsubstituted heterocyclylalkoxy groups, — NH 2 , substituted 
and unsubstituted — N(H)(alkyl) groups, substituted and 
unsubstituted — N(alkyl) 2 groups, substituted and unsubsti- 
tuted — N(H)(aryl) groups, substituted and unsubstituted 
— N(alkyl)(aryl) groups, substituted and unsubstituted 
— N(aryl) 2 groups, substituted and unsubstituted — N(H) 
(aralkyl) groups, substituted and unsubstituted — N(alkyl) 
(aralkyl) groups, substituted and unsubstituted — N(aralkyl) 2 
groups, substituted and unsubstituted — N(H)(heterocyclyl) 
groups, substituted and unsubstituted — N(alkyl)(heterocy- 
clyl) groups, substituted and unsubstituted — N(heterocy- 
clyl) 2 groups, substituted and unsubstinited — N(H)(hetero- 
cyclylalkyl) groups, substituted and unsubstituted — N(alkyl) 
(heterocyclylalkyl) groups, substituted and unsubstituted 
— N(heterocyclylalkyl) 2 groups, substituted and unsubsti- 
tuted — N(H) — C(=0)-alkyl groups, substituted and unsub- 
stituted — N(H)— C(=0)-aryl groups, substituted and 
unsubstituted — N(H)-— C(=0>aralkyl groups, substituted 
and unsubstituted — N(H) — C(=0)-heterocyclyl groups, 
substituted and unsubstituted — N(H) — C(=0)-heterocy- 
clylalkyl groups, substituted and unsubstituted — N(alkyl)-C 
(=0)-alkyl groups, substituted and unsubstituted 
— N(alkyl)-C(=0)-aryl groups, substituted and unsubsti- 
tuted — N(alkyl)-C(=0)-ara!kyl groups, substituted and 
unsubstituted — N(alkyl)-C(=0)-heterocycIyl groups, sub- 
stituted and unsubstituted — N(alkyl)-C(=0)-heterocyclyla- 
lkyl groups, — N(H) — C(=0) — NH 2 , substituted and 
unsubstituted — N(H)— C(==0)~ N(H)(alkyl) groups, sub- 
stituted and unsubstituted — N(H>— C(==0}— N(alkyl) 2 
groups, substituted and unsubstituted — N(H)— C(— O)— N 
(H)(aryl) groups, substituted and unsubstituted — N(H) — C 
(=0)—-N(alkyl)(aryl) groups, substituted and unsubstituted 
— N(H) — C(=0) — N(aryl) 2 groups, substituted and unsub- 
stituted — N(H>--C(=0}— N(H)(aralkyl) groups, substi- 
tuted and unsubstinited — N(H)— C(=0}— N(alkyl) 
(aralkyl) groups, substituted and unsubstituted — N(H)— C 
(=0)— N(aralkyl) 2 groups, substituted and unsubstituted 
— N(H>-C(=0)--N(HXheterocyclyl) groups, substituted 
and unsubstituted — N(H) — C(— O)— N(alkyl)(heterocy- 
clyl) groups, substituted and unsubstituted — N(H) — C 
(=0) — N(heterocyclyl) 2 groups, substituted and unsubsti- 
tuted — N(H)— C(=b>— N(H)(heterocyclylalkyl) groups, 
substituted and unsubstituted — N(H)— C(=0)— N(alkyl) 
(heterocyclylalkyl) groups, substituted and unsubstituted 
— N(H>— C(=0)— N(heterocycIylalkyl) 2 groups, substi- 
tuted and unsubstituted — C(=0)-alkyl groups, substituted 
and unsubstituted — C(=0)-aryl groups, substituted and 
unsubstituted — C(=0)-aralkyl groups, substituted and 
unsubstituted — C(=0)-heterocyclyl groups, substituted and 
unsubstituted — C(=0)-heterocyclylalkyl groups, 
— C(=0) — NH 2 , substituted and unsubstituted — C(=0) — 
N(H)(alkyl) groups, substituted and unsubstituted 
— C(=0)— N(alkyl) 2 groups, substituted and unsubstituted 
— C(=0>— - N(H)(aryl) groups, substituted and unsubsti- 
tuted — C(=0)— N(alkyl)(aryl) groups, substituted and 
unsubstituted — C(=0)— N(aryl) 2 groups, substituted and 
unsubstituted — C(— O) — N(H)(aralkyl) groups, substituted 
and unsubstituted — C(==0)--N(aikyl)(aralkyl) groups, sub- 
stituted and unsubstituted — C(=0>--N(aralkyl) 2 groups, 
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— C0 2 H, substituted and unsubstituted — C(=0)— O-alkyl 
groups, substituted and unsubstituted — C(=0) — O-aryl 
groups, substituted and unsubstituted — C(— O) — O-hetero- 
cyclyl groups, or substituted and unsubstituted — C(=0) — 
O-heterocyclylalkyl groups. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 2 is selected from 
— H, — F, — CI, —Br, —I, — N0 2 , — CN, substituted and 
unsubstituted straight or branched chain alkyl groups having 
from 1 to 8 carbon atoms, substituted and unsubstituted 
cycloalkyl groups, substituted and unsubstituted alkenyl 
groups having from 1 to 8 carbon atoms, substituted and 
unsubstituted aryl groups, substituted and unsubstituted 
aralkyl groups, substituted and unsubstituted heterocyclyl 
groups, substituted and unsubstituted heterocyclylalkyl 
groups, -^-OH, substituted and unsubstituted alkoxy groups, 
substituted and unsubstituted ary loxy groups, substituted and 
unsubstituted arylalkoxy groups, — NH 2 , substituted and 
unsubstituted — N(H)(alkyl) groups, substituted and unsub- 
stituted — N(alkyl) 2 groups, substituted and unsubstituted 
— N(H)(aryl) groups, substituted and unsubstituted 
— N(alkyl)(aryl) groups, substituted and unsubstituted 
— N(aryl) 2 groups, substituted and unsubstituted — N(H) 
(aralkyl) groups, substituted and unsubstituted — N(alkyl) 
(aralkyl) groups, substituted and unsubstituted — N(aralkyl) 2 
groups, substituted and unsubstituted — N(H)(heterocycIyl) 
groups, substituted and unsubstituted — N(alkyl)(heterocy- 
clyl) groups, substituted and unsubstituted — N(heterocy- 
clyl) 2 groups, substituted and unsubstituted — N(H)(hetero- 
cyclylalkyl) groups, substituted and unsubstituted — N(alkyl) 
(heterocyclylalkyl) groups, substituted and unsubstituted 
— N(heterocyclylalkyl) 2 groups, substituted and unsubsti- 
tuted — N(H) — C(=0) -alkyl groups, substituted and unsub- 
stituted — N(H)— C(:=0)-aryl groups, substituted and 
unsubstituted — N(H) — C(=0)-aralkyl groups, substituted 
and unsubstituted — N(H) — C(=0)-heterocyclyl groups, 
substituted and unsubstituted — N(H) — C(=0)-heterocy- 
clylalkyl groups, — N(H)— C{=0)— NH 2 , substituted and 
unsubstituted — N(H>— C(=0)— N(H)(alkyl) groups, sub- 
stituted and unsubstituted — N(H>— C(-O) — N(H)(aryl) 
groups, substituted and unsubstituted — N(H) — C(=0)— N 
(H)(aralkyl) groups, substituted and unsubstituted — N(H) — 
C(=0) — N(H)(heterocyclyl) groups, substituted and unsub- 
stituted — N(H)— C(=0) — N(H)(heterocyclylalkyl) 45 
groups, substituted and unsubstituted — C(:=0)-alkyl 
groups, substituted and unsubstituted — C(=0)-aryl groups, 
substituted and unsubstituted — C(=0)-aralkyl groups, sub- 
stituted and unsubstituted — C(==0)-heterocyclyl groups, 
substituted and unsubstituted — C(=0)-heterocycIylalkyl 
groups, — C(— O) — NH 2 , substituted and unsubstituted 
— C(=0) — N(H)(alkyl) groups, substituted and unsubsti- 
tuted — C(=0) — N(alkyl) 2 groups, substituted and unsubsti- 
tuted — C(=0>— N(H)(aryl) groups, substituted and unsub- 
stituted — C(=0)— N(alkyl)(aryl) groups, substituted and 
unsubstituted — -C(=0)— N(aryl) 2 groups, substituted and 
unsubstituted — C(— O) — N(H)(aralkyl) groups, substituted 
and unsubstituted — C(=0)— N(alkyl)(aralkyl) groups, sub- 
stituted and unsubstituted — C(=0)— N(aralkyl) 2 groups, 
— C0 2 H, or substituted and unsubstituted — C(=0)— O- 
alkyl groups. 

hi some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 2 is selected from 
2-substituted phenyl groups, 3-substituted phenyl groups, 
4-substituted phenyl groups, 2,4-disubstituted phenyl groups, 
2,6-disubstituted phenyl groups, substituted or unsubstituted 
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pyrrole groups, substituted and unsubstituted thiophene 
groups, substituted and unsubstituted tetrahydropyridine 
groups, or substituted and unsubstituted pyridine groups. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 2 is a substituted 
and unsubstituted aryl group selected from phenyl, 2-chlo- 
rophenyl, 2-ethylphenyl, 2 -hydroxy phenyl, 2-methoxyphe- 
nyl, 2-methylphenyl, 2-trirluoromethylphenyl, 3 -acetyl phe- 
nyl, 3-acetamidophenyl, 3-aminophenyl, 

3- methoxycarbonylphenyl, 3-carboxyphenyl, 3-hydrox- 
yphenyl, 3-methoxyphenyl, 3-nitrophenyl, 3-trifluorometh- 
ylphenyl 4-acetylphenyl, 4-methoxycarbonylphenyl, 4-car- 
boxamidophenyl, 4-carboxyphenyl, 4-chlorophenyl, 

4- cyanophenyl, 4-dimethylaminophenyl, 4-ethylphenyl, 
4-formylphenyl, 4-hydroxyphenyl. 4-methoxyphenyl, 4-me- 
thylthiophenyl, 4-nitrophenyl, 4-(methylsulfonyl)-phenyl, . 
2,4-difluorophenyI, 2-fluoro-4-chlorophenyl, 2,4-dichlo- 
rophenyl, 2-amino-4-methoxycarbonylphenyl, 2-amino-4- 
carboxyphenyl, or 2,6-difluorophenyl. In some such embodi- 
ments, R 2 is selected from 2-hydroxyphenyl, 

2- methoxyphenyl, 3-hydroxyphenyl, 3-methoxyphenyl, 

3- aminophenyl, 4-cyanophenyl, 4-hydroxyphenyl, and 

4- methoxyphenyl. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 2 is a substituted 
and unsubstituted heterocyclyl or heterocyclylalkyl group 
selected from 1 -tert-butyloxycarbonyl-pyrrol-2-yl, thiophen- 
2-yl, thiophcn-3-yl, l,2,5,6-tetrahydropyridin-4-yl, 4-(tert- 
butyloxycarbonyl)- 1 ,2,5,6-tetrahydropyridin-4-yl, pyridin- 
2-yl, pyridin-3-yl, pyridin-4-yl, ben7X)[l,3]dioxol-5-yl, or 
benzo[b]thiophen-2-yl. In some such embodiments, R 2 is 
selected from thiophen-2-yl or thiophen-3-yl. In other such 
embodiments, R 2 is selected from pyridin-2-yI, pyridin-3-yl, 
or pyridin-4-yl. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 2 is selected from 
— M, —CI, — F, —Br, —I, — N0 2 , — CN, — CH 3 , —OH, 
— OCH 3 , — C0 2 H, or — C0 2 CH 3 . In some such embodi- 
ments, R 2 is — CI. 

In some embodiments of the method of inhibiting CHK 1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 2 is selected from 
— NH 2 , substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(alkyl) 2 groups, substituted 
and unsubstituted — N(H)(aryl) groups, substituted and 
unsubstituted ■ — N(alkyl)(aryl) groups, substituted and 
unsubstituted — N(aryl) 2 groups, substituted and unsubsti- 
tuted — N(H)(aralkyl) groups, substituted and unsubstituted 
— N(alkyl)(aralkyl) groups, substituted and unsubstituted 
— N(aralkyl) 2 groups, substituted and unsubstituted — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— N(alkyl)(hcterocyclyl) groups, substituted and unsubsti- 
tuted — N(heterocyclyl) 2 groups, substituted and unsubsti- 
tuted — N(H)(heterocyclylalkyl) groups, substituted and 
unsubstituted — N(alkyl)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — N(heterocyclylalkyl) 2 groups, sub- 
stituted and unsubstituted — N(H>— C(=0)-aIkyl groups, 
substituted and unsubstituted — N(H) — C(=0)-aryl groups, 
substituted and unsubstituted — N(H) — C(=0)-aralkyl 
groups, substituted and unsubstituted — N(H) — C(=0) -het- 
erocyclyl groups, substituted and unsubstituted — N(H) — C 
(=0)-heterocyclylalkyl groups, — N(H) — C(—G) — NH 2 , 
substituted and unsubstituted — N(H) — C(=0) — N(H) 
(alkyl) groups, substituted and unsubstituted — N(H}— C 
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(=0) — N(H)(aryl) groups, substituted and unsubstituted 
— N(H) — C(=0) — N(H)(aralkyl) groups, substituted and 
unsubstituted — N(H) — C(— O) — N(H)(heterocycly1) 
groups, substituted and unsubstituted — N(H) — C(=0) — N 
(H)(heterocyclylalkyl) groups, substituted and unsubstituted 
— C{=0) — N(H)(alkyl) groups, substituted and unsubsti- 
tuted — C(—0)— -N(H)(aryI) groups, or substituted and 
unsubstituted — C(=0>— N(H)(aralkyl) groups. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 2 is selected from 
— NH 2 , substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(alkyl) 2 groups, substituted 
and unsubstituted — N(H)(aralkyl) groups, substituted and 
unsubstituted — N(H)(heterocyclyl) groups, substituted and 
unsubstituted — N(alkyl)(heterocyclyl) groups, substituted 
and unsubstituted — N(H)(heterocyclylalkyl) groups, or sub- 
stituted and unsubstituted — N(alkyl)(heterocyclylalkyl) 
groups. In some such embodiments, R 2 is selected from 
— NH 2 , — N(H)(methyl), — N(methyl) 2 , — N(H)(2 -methyl - 
propyl), — N(H)(2,2-dimethyl-propyl), — N(H)(2 -methyl - 
butyl), — N(H)(heptyl), — N(H)(cyclohexylmethyl), 
— N(methyl)(isobutyl), — N(methyl)(cyclohexylmethyl), 
— N(H)(benzyl), — N(H)(piperidin-4-yl), — N(H)(pyrroli- 
din-2-ylmethyl). — N(H)(2-dimemylaminomethyl-furan-5- 
ylmethyl), — N(H)(3-methyl-thiophen-2-ylmethyl), — N(H) 
(3-phenyloxy-thiophen-2-ylmethyl), — N(H)(2-ethyl-5- 
methyl-imidazol-4-ylmethyl), — N(H)(5-methyl-isoxazol-3- 
ylmethyl), — N(H)(thiazol-2-ylmethyl), — N(H)(pyrazin-2- 
ylmethyl), or — ^N(methyl)(l-methyl-piperidin-4-yl). 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 2 is selected from 
substituted and unsubstituted — N(H)— C(— 0)-alkyl 
groups, wherein the alkyl moiety is a straight or branched 
chain alkyl having from 1 to 8 carbon atoms, substituted and 
unsubstituted — N(H) — C(=0)-cycloalkyl groups, substi- 
tuted and unsubstituted — N(H) — C(— 0)-aryl groups, sub- 
stituted and unsubstituted — N(H) — C(=0)-aralkyl groups, 
substituted and unsubstituted — N(H}— C(=0)-heterocyclyI 
groups, substituted and unsubstituted — N(H) — C(=0)-het- 
erocyclylalkyl groups, or substituted and unsubstituted 
— C(=0) — N(H)(aralkyl) groups. In some such embodi- 
ments, R 2 is selected from substituted and unsubstituted 
— N(H)— C(— 0)-methyl groups, substituted and unsubsti- 
tuted — N(H) — C(=0)-cyclohexyl groups, substituted and 
unsubstituted — N(H) — C(=0)-phenyl groups, substituted 
and unsubstituted — N(H) — C(=0)-phenylalkyl groups, 
substituted and unsubstituted. — N(H)— C(=0)-furan 
groups, substituted and unsubstituted — N(H) — C(=0)- 
thiophenylalkyl groups. In other such embodiments, R 2 is 
selected from — N(H) — C(=0)-methyl, — N(H) — C(=0)- 
propyl, — N(H)— C(=0)-isopropyl, — N(H) — C(— 0)-ben- 
zyloxymethyl, N(H)— C(=0>benzylaminomethyl, 
— N(H>- C(=rO)-cyclohexyl groups, — N(H) — C(=0)-4- 
ethyl-phenyl, — N(H) — C(=0)-4-cyano-phenyl, — N(H)— 
C(=0)-2-phenyl-ethyl groups, — N(H) — C(=0)-furan-2- 
yl, — N(H>— C(=0)-thiophen-2-ylmethyl groups, or 
— N(H) — C(=0)-pyrazin-2-yl. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 2 is selected from 
— N(H) — C(=0) — NH 2 , substituted and unsubstituted 
— N(H) — C(=0) — N(H)(alkyl) groups, substituted and 
unsubstituted — N(H>— C(=0}— N(H)(aryl) groups, substi- 
tuted and unsubstituted — N(H) — C(=0) — N(H)(aralkyl) 
groups, substituted and unsubstituted — N(H) — C(=0) — N 
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(H)(heterocyclyl) groups, substituted and unsubstituted 
— N(H}-C(=0)— N(H)(heterocyclylaIkyl) groups. In 
some such embodiments, R 2 is selected from substituted and 
unsubstituted — N(H) — C(=0) — N(H)(alkyI) groups, 

5 wherein the alkyl moiety is a straight or branched chain alkyl 
group having from 1 to 12 carbons, substituted and unsubsti- 
tuted — N(H) — C(—0) — N(H)(phenyl) groups, or substi- 
tuted and unsubstituted — N(H) — C(=0)—N(H)(phenyla- 
lkyl) groups. In other such embodiments, R 2 is selected from 

10 — N(H) — C(— O) — N(H)(isopropyl), — N(H) — C(=0) — N 
(H)(heptyl), — N(H>— C(==0)— N(H)(phenyl), — N(H) — C 
(=0)— N(H)(2-ethoxvphenyl), — N(H) — C(=0) — ^N(H) 
(2-methylthiophenyl), — N(H}-C(=0)— N(H)(3- 
trifluoromethylphenyl), ~N(H)~ C(=0)— N(H)(3.5- 

15 dimethylphenyl), or — N(H) — C(=0) — N(H)(benzyl). 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 3 is selected from 
— H, — F, —CI, —Br, —I, — CN, — N0 2 , substituted and 

20 unsubstituted straight or branched chain alkyl groups having 
from 1 to 8 carbon atoms, substituted and unsubstituted 
cycloalkyl groups, substituted and unsubstituted aryl groups, 
substituted and unsubstituted aralkyl groups, substituted and 
unsubstituted hetcrocyclyl groups, substituted and unsubsti- 

25 tuted heterocyclylalkyl groups, — OH, substituted and unsub- 
stituted alkoxy groups, substituted and unsubstituted hetero- 
cyclyloxy groups, substituted and unsubstituted 
heterocyclylalkoxy groups. — NH 2 , substituted and unsubsti- 
tuted — N(H)(alkyl) groups, substituted and unsubstituted 

30 — N(alkyl) 2 groups, substituted and unsubstituted — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— N(alkyl)(heterocyclyl) groups, substituted and unsubsti- 
tuted — N(heterocyclyl) 2 groups, substituted and unsubsti- 
tuted — N(H)(heterocyclylalkyl) groups, substituted and 

35 unsubstituted — N(alkyl)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — N(heterocyclylalkyl) 2 groups, sub- 
stituted and unsubstituted — C(=0)-alkyl groups, substi- 
tuted and unsubstituted — C(=0)-heterocyclyl groups, 
substituted and unsubstituted — C(=0)-heterocyclylalkyl 

40 groups. — C(=0) — NH 2 , substituted and unsubstituted 
— C(=0) — N(H)(alkyl) groups, substituted and unsubsti- 
tuted — C(=0)— N(alkyl) 2 groups, — CO a H, or substituted 
and unsubstituted — C(=0) — O-alkyl groups. 

In some embodiments of the method of inhibiting CHK 1 in 

45 a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject,. R 3 is selected from 
— H, — F, —CI, —Br, —I, — CN, — N0 2 , substituted and 
unsubstituted straight or branched chain alkyl groups having 
from 1 to 8 carbon atoms, — OH, substituted and unsubsti- 

50 tuted alkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, or substituted and unsubstituted heterocycly- 
lalkoxy groups. In some such embodiments, R 3 is selected 
from — H, — F, — CI, —Br, — CN, — CH 3 , —OH, — OCH 3 , 
2^iimethylamino-ethoxy. pyrrolidin-2-ylmethoxy, or 2-oxo- 

55 pyrrolidin-l-ylethoxy. 

In some embodiments of the method of inhibiting CHK 1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 3 is selected from 
substituted and unsubstituted aryl groups, substituted and 

60 unsubstituted aralkyl groups, substituted and unsubstituted 
heterocyclyl groups, or substituted and unsubstituted hetero- 
cyclylalkyl groups. 

In some embodiments of the method of inhibiting CHK 1 in 
a subject and/or the method of treating a biological condition 

65 mediated by CHK1 activity in a subject, R 3 is selected from 
2-substituted phenyl groups, 3-substituted phenyl groups, 
4-substituted phenyl groups, 2,4-di substituted phenyl groups, 
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substituted or unsubstituted pyrrole groups, substituted and 
unsubstituted thiophene groups, substituted and unsubsti- 
tuted piperidine groups, substituted and unsubstituted pipera- 
zine groups, substituted and unsubstituted morpholine 
groups, substituted and unsubstituted azepane groups, substi- 
tuted and unsubstituted pyrrole groups, substituted and 
unsubstituted imidazole groups, substituted and unsubsti- 
tuted pyridine groups, or substituted and unsubstituted ben- 
zodioxole groups. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 3 is a substituted 
and unsubstituted aryl group selected from 2-methoxy-phe- 
nyl, 2-methylphenyl, 2-trifluoromethyl-phenyl, 3-acetylphe- 
nyl, 3-acetamidophenyl, 3 -methoxycarbonyl -phenyl, 3-car- 
boxyphenyl, 4-acetylphenyl, 4-carboxamidophenyl, 
4-carboxyphenyl, 4-cyanophenyl, 4-formylphenyl, 4 -meth- 
oxycarbonyl -phenyl, 4-methyIsulfonyl-phenyl. 2,4-dichlo- 
rophenyl, 2-amino-4-methoxycarbonylphenyl, or 2-amino- 
4 -methoxycarbonyl -phenyl . 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 3 is a substituted 
and unsubstituted heterocyclyl group selected from pyrroli- 
dine -yl, 3-dimethylamino-pyrrolid in-l-yl, 3-acetamido- 
pyrrolidin-l-yl, 3-hydroxy-pyrrolidin-l-yl. 3-methylsulfo- 
ny 1-pyrrolidin- 1 -yl, 3 -trifluoroacetamido-pyrrolidin- 1 -y 1, 
piperidin-l-yl, 2-hydroxy-piperidin-l-yl, 3-carboxamide-pi- 
peridin-l-yl. 3-carboxy-piperidin-l-yl, 3 -methoxycarbonyl - 
piperidin-l-yl, 3-(pyridin-4-yl)-pyrrolid in-3-yl. 4-carboxa- 
mido-pi peri din- 1-yl, 4-carboxy-piperidin-l-yl, 
4-emoxycarbonyl-piperidin- 1 -yl, 4-methyl-piperazin- 1 -yl, 
4-(pyridin-2-ylmethyI)-piperazin- 1 -yl, morpholin-4-yl, 
azepan-l-yl, pyrrol- 1-yl, 3 -acetyl -pyrrol- 1-yl. 3-carboxy- 
pyrrol-l-yl, imidazol-l-yl. 2-methyl-imidazol-l-yl, 2-ethyl- 
imidazol-l-yl, 2-isopropyl-imidazol-l-yl, or benzo[l,3]di- 
oxol-5-yl. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 3 is selected from 
— NH 2 , substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(alkyl) 2 groups, substituted 
and unsubstituted — N(H)(heterocyclyl) groups, substituted 
and unsubstituted — N(alkyl) (heterocyclyl) groups, substi- 
tuted and unsubstituted — N(heterocyclyl) 2 groups, substi- 
tuted and unsubstituted — N(H)(heterocyclylalkyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclylalkyl) 
groups, or substituted and unsubstituted — N(heterocyclyla- 
lkyl) 2 groups. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 3 is selected from 
— NH 2 , — N(H)(methyl), — N(H)(2-methylpropyl), — N(H) 
(2-acetamidoethyl), — N(H)(2-aminoethyl), — N(H)(2-cya- 
noethyl), — N(H)(2-diethylamino-ethyl), — N(H)(2-dim- 
ethylamino-ethyl), — N(H)(2-hydroxyethyl), — N(H)(2- 
methoxyethyl), — N(H)(2-thioethyl), — N(H)(3- 
dimethylaminopropyl), — N(H)(3 -hydroxy propyl), — N(H) 
(3-methoxypropyl), — N(H)(2-methylsuIfonyl-ethyl), 
— N(HXcyclopropyl), — N(H)(4-hydroxy-cyclohexyl), 
— N(H)( 1 -hydroxy-cyclohexy Imethyl), — N(methyl) 2 , 
— N(ethyl) 2 , — N(methyl)(ethyl), — N(mcthyl)(2-dimethy- 
lamino-ethyl), — N(HXmorpholin-4-ylethyl), — N(H)(pyr- 
rolidin-l-ylethyl), — N(H)(1 -methyl-pyrrol idin-2-ylethyl), 
— N(H)(pyiTolid in- 1 -ylpropy 1), — N(H)(2-oxo-pyrrolid 
in-l-ylpropyl), — N(H)(piperidin-3-ylmethyl), — N(H)(pip- 
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eridin-l-ylethyl), — N(H)(pyridin-2-y I methyl), — N(II)(py- 
ridin-2-ylethy 1) ; — N(H)(pyridin-3-ylethyl), or — N(H)(pyri- 
din-4-ylethyl). 

In some embodiments of the method of inhibiting CHK1 in 
5 a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 3 is selected from 
substituted and unsubstituted — C(=0)-heterocyclyl groups, 
— C(=0) — NH 2 , substituted and unsubstituted — C(=0)~ 
N(alkyl) 2 groups, or - — C0 2 H. In some such embodiments, R 3 

10 is selected from — C(=0)-morpholin-4-yl, — C(— O) — 
NH 2 , — C(=0>— N(methyl) 2 , or — C0 2 H. 

In some embodiments of the method of inhibiting CHK 1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 4 is selected from 

15 — H or — CH 3 . In some such embodiments, R 4 is — H. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 5 and R 8 are inde- 

2Q pendently selected from — H or saturated heterocyclyl 
groups, or are absent. In some such embodiments, A and D are 
both carbon, R 5 is — H, and R 8 is — H. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 

25 mediated by CHK1 activity in a subject, R 6 and R 7 are inde- 
pendently selected from — H, — F, — CI, — Br, — I, substi- 
tuted and unsubstituted alkyl groups having from 1 to 8 car- 
bon .atoms, substituted and unsubstituted heterocyclyl 
groups, substituted and unsubstituted heterocyclylalkyl 

30 groups. — S(=0) 2 — NH 2 , substituted and unsubstituted 
— S(=0) 2 — N(H)(alkyl) groups, substituted and unsubsti- 
tuted — S(=0) 2 — N(alkyl) 2 groups, —OH, substituted and 
unsubstituted alkoxy groups, substituted and unsubstituted 
aryloxy groups, substituted and unsubstituted arylalkoxy 

35 groups, substituted and unsubstituted heterocyclyloxy 
groups, substituted and unsubstituted heterocyclylalkoxy 
groups. — NH 2 , substituted and unsubstituted — N(H)(alkyl) 
groups, substituted and unsubstituted — N(alkyl) 2 groups, 
substituted and unsubstituted — N(H)(heterocyclyl) groups, 

40 substituted and unsubstituted — N(alkyl)(heterocyclyl) 
groups, substituted and unsubstituted — N(H)(hctcrocyclyla- 
Ikyl) groups, substituted and unsubstituted — N(alkyl)(het- 
erocyclylalkyl) groups, substituted and unsubstituted 
— C(=0)-alkyl groups, substituted and unsubstituted 

45 — C(=0)-heterocyclyl groups, substituted and unsubstituted 
— C(=£>)-heterocyclylalkyI groups, — C(=0) — NH 2 , sub- 
stituted and unsubstituted — C(—0) — N(H)(alkyl) groups, 
substituted and unsubstituted — C(=0) — N(alkyl) 2 groups, 
substituted and unsubstituted — C(—0) — N(H)(heterocy- 

50 clyl) groups, substituted and unsubstituted — C(=0) — N 
(alkyl)(heterocyclyl) groups, substituted and unsubstituted 
— C(=0) — N(H)(heterocyclylalkyl) groups, substituted and 
unsubstituted — C(=0)— N(alkyl)(heterocyclylalkyl) 
groups. — C0 2 H, substituted and unsubstituted — -C(=0) — 

55 O-alkyl groups, substituted and unsubstituted — C(=0)— O- 
heterocyclyl groups, or substituted and unsubstituted 
— C(=0) — O-heterocyclylalkyl groups; or R 6 may be absent 
if B is nitrogen; or R 7 may be absent if C is nitrogen. In some 
such embodiments, R 6 and R 7 are independently selected 

60 from— H,— F,— CI, — Br,— I, or— CH 3 . 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 6 and R 7 are inde- 
pendently selected from substituted and unsubstituted hetero- 

65 cyclyl groups or substituted and unsubstituted heterocyclyla- 
lkyl groups; or R 6 may be absent if B is nitrogen; or R 7 may be 
absent if C is nitrogen. 
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In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 6 and R 7 are inde- 
pendently selected from substituted and unsubstituted pyrro- 
lidinyl groups, substituted and unsubstituted piperidinylalkyl 
groups, substituted and unsubstituted piperazinyl groups, 
substituted and unsubstituted morpholinyl groups, substi- 
tuted and unsubstituted thiomorpholinyl groups, substituted 
and unsubstituted dizaepanyl groups, substituted and unsub- 
stituted oxazepanyl groups, or pyridinylalkyl groups. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 6 and R 7 are inde- 
pendently selected from 3-(acetyl-memyl-ammo)-pyrroli- 
din-l-yl, 3-dieuiylaminc-pyrrolidin-l-yI, 3-dimethylamino- 
pyrrolidin-1 -yl, 3-(N-oxido-N,N-dimemylamino)- 
pyrrolidin- 1 -y 1, 3-(pyrrolidin- 1 -yl)-pyrrolidin- 1 -yl, 

2 -(pyrrol idin- 1 -ylmethyl)-pyrroIidin-l -yl, 4-(piperidin-l -yl) 
piperidin-l-yl, l-acetyl-piperazin-4-yl, 1 -carboxy methyl - 
piperazin-4-yl, l-methyl-piperazin-4-yl, 1 -ethyl-piperazin- 
4-yl, l-cyclohexyl-piperazin-4-yl, 1 -isopropyl-piperazin-4- 
yl, morpholin-4-yI, 2-dimethylamino-morpholin-4-yl, 2,6- 
dimethyl-morpholin-4-yl, 2-dimethylamino-5-methyl- 
morpholin-4-yl, thiomorpholin-4-yl, thiomorpholin-4-yl 
1 -oxide l-methyl-[1.4]dizaepan-l-yl, 2-dimethylaminom- 
cthyl-[l,4]oxazepan-4-yl, or pyridin-4-ylmethyl. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method.of treating a biological condition 
mediated by CHK1 activity in a subject, R 6 and R 7 are inde- 
pendently selected from — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted aryloxy groups, 
substituted and unsubstituted arylalkoxy groups, substituted 
and unsubstituted heterocyclyloxy groups, substituted and 
unsubstituted heterocyclylalkoxy groups, — NH 2 , substituted 
and unsubstituted — N(H)(alkyl) groups, substituted and 
unsubstituted — N(alkyl) 2 groups, substituted and unsubsti- 
tuted — N(H)(heterocyclyl) groups, substituted and unsubsti- 
tuted — N(alkyl)(heterocyclyl) groups, substituted and 
unsubstituted — N(H)(heterocyclylalkyl) groups, or substi- 
tuted and unsubstituted — N(alkyl)(heterocyclylalkyl) 
groups; or R 6 may be absent if B is nitrogen; or R 7 may be 
absent if C is nitrogen. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 6 and R 7 are inde- 
pendently selected from —OH, substituted and unsubstituted 
alkoxyalkoxy groups, substituted and unsubstituted pyrro- 
lidinyloxy groups, substituted and unsubstituted tetrahydro- 
furanyloxy groups, substituted and unsubstituted pyrrolidi- 
nylalkoxy groups, substituted and unsubstituted 
morpholinylalkoxy groups, substituted and unsubstituted 
pyridinyloxy groups. — NH 2 . substituted and unsubstituted 
— N(HXpyrrolidinyl) groups, substituted and unsubstituted 
— N(H)(piperidinyl) groups, substituted and unsubstituted 
— N(H)(piperidinylalkyI) groups, substituted and unsubsti- 
tuted — N(H)(pyridinylalkyl) groups, or substituted and 
unsubstituted — N(alkyl)(piperidinyl) groups. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 6 and R 7 are inde- 
pendently selected from — OH, methyloxy, 2-methyloxy- 
ethyloxy, 4-acetamido-phenyloxy, 1 -methyl-pyrrolidin-3- 
yloxy, pyridin-3-yloxy, 3-(pyrrolidin-l-yl)-propyloxy, 
tetrahydrofuran-2 -y lmethyloxy, 2 -(morpholin-4-yl>ethy- 
loxy, 3-(morpholin-4-yI>propyloxy, — NH 2 , — N(H)(2-(me- 
myloxymethyl>pyrrolidin-4-yl), — N(H)(piperidin-3-yl), 
— N(HX1 ,3-^imethyUpiperidin-4-yl), — N(H)(l-(ethoxy- 
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carbonyl)-piperidin-4-yl), — N(methyl)( 1 -methylpiperidin- 
1-yi), — N(H)(piperidin-l-ylethyl), or — N(H)(pyridin-2-yl- 
methyl). In some such embodiments, R 6 and R 7 are 
independently selected from — H or — N(methyl)(l-meth- 

5 ylpiperidin-1-yl). 

In some embodiments of the method of inhibiting CHK 1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 6 and R 7 are inde- 
0 pendently selected from — S(=0) 2 — NH 2 , substituted and 
unsubstituted — S(=0) 2 — N(H)(alkyl) groups, substituted 
and unsubstituted — S(=0) 2 — N(alkyl) 2 groups, substituted 
and unsubstituted — C(=0)-alkyl groups, substituted and 
unsubstituted — C(=0)-heterocyclyl groups, substituted and 

15 unsubstituted — C(=0)-heterocyclylalkyl groups, 
— C(— O) — NH 2 , substituted and unsubstituted — C(=0) — 
N(H)(alkyl) groups, substituted and unsubstituted 
— C(=0) — N(alkyl) 2 groups, substituted and unsubstituted 
— C(=0) — N(H)(heterocyclyl) groups, substituted and 

9Q unsubstituted — C(=0) — N(alkyl)(helerocyclyl) groups, 
substituted and unsubstituted — C(=0) — N(H)(heterocy- 
clylalkyl) groups, substituted and unsubstituted — C(=0)— 
N(alkyl)(heterocyclylalkyl) groups, or — C0 2 H; or R 6 may 
be absent if B is nitrogen; or R 7 may be absent if C is nitrogen. 

25 In some embodiments of the method of inhibiting CHK 1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, R 6 and R 7 are inde- 
pendently selected from substituted and unsubstituted 
— S(=0) 2 — N(alkyl) 2 groups, substituted and unsubstituted 

30 — C(=0)-pyrrolidinyl groups, substituted and unsubstituted 
— C(=0)-piperidinyl groups, substituted and unsubstituted 
— C(=0)-pyrazinyl groups, substituted and unsubstituted 
— C(==0)-diazabicycloheptanyl groups. — C(=0) — NH 2 , 
substituted and unsubstituted — C(=0)— N(H)(alkyl) 

35 groups, substituted and unsubstituted — C(=0) — N(alkyl) 2 
groups, substituted and unsubstituted — C(=0) — N(H)(pip- 
eridinyl) groups, substituted and unsubstituted — C(==0) — 
N(H)(pyridinyl) groups, substituted and unsubstituted 
— C(=0) — N(H)(pyrrolidinylalkyl) groups, substituted and 

40 unsubstituted — C(=0) — N(H)(piperidinylalkyl) groups, or 
substituted and unsubstituted — C(=0) — N(alkyl)(piperidi- 
nyl). 

In some embodiments of the method of inhibiting CHK 1 in 
a subject and/or the method of treating a biological condition 

45 mediated by CHK1 activity in a subject, R 6 and R 7 are inde- 
pendently selected • from — S(=0) 2 — N(methyl) 2 , 
— C(=0)-3-amino-pyrrolidin- 1 -yl, — C(=0)-3-(dimethyl- 
carbamoyl)-pyrrolidin-l -yl. — C(=0)-3-hydroxy-pyrroli- 
din-1 -yl, — C(=0>4-dimeraylammo-piperidin-l -yl, 

50 — C(=0)-3-hydroxy-piperidin-l-yl, — C(=0>4-(piperi- 
din-l-yl)-piperidin-l-yl, — C(=0)-pyridin-3-yl, — C(=0)- 
piperazin- 1 -yl, — C(=0)- 1 -acetyl -piperazin-4-yl. 
— C(=0)-1 -cyclohexyl-piperazin-4-yl, — C(=0)-1 - 
(euioxycarbonylmethyl)-piperazin-4-yl, — C(=C)-1 -hy- 

55 droxyethyl-piperazin-4-yl, — C(=0)-l-isopropyl-piper- 
azin-4-yl, — C(=0)-l-methyl-piperazm-4-yl, — C(=0)-2- 
methyl -piperazin-4-yl, — C(=0)-morpholin-4-yl, 
— C(=0)-2-methyl-2,5-diaza-bicyclof 2.2. 1 ]heptan-5-yl, 
—C(z=Oy— N(methyl)(2^imethylamino-ethyl), 

60 — C(=0) — N(ethylX2^imethylamino-ethyl), — C(=0) — 
N(H)(piperidin-4-yl), — C(=0)— N(HXpiperidin-3-yl), 
— C(=0) — N(H)(l-ethoxycarbonyl-3-methoxy-piperidin- 
4-yl), —C(=oy- N(H)(1 -aza-bicyclo[2.2. l]heptan-3-yl), 
— C(=0)— N(H)(2-(pyrrolidin- 1 -yl)-ethyl), — C(=0) — N 

65 (H)(2-(piperidin-l-yl)-ethyl), — C(=0>~N(methy 1)( 1 -me- 
thyl -pyrrol idin-3-yl), or — C(—0}—N(methyl)(l -methyl - 
piperidin-4-yl). 
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In some embodiments of the method of inhibiting CHK 1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, 13 and C are both 
carbon and R 6 is — H and R 7 is — H. 

In some embodiments of the method of inhibiting CHK1 in 5 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, A, B, C, and D are all 
carbon, and R 5 , R 6 , R 7 , and R 8 are all — H. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 10 
mediated by CHK 1 activity in a subject, A, B,C, and Dare all 
carbon, and R 4 , R 5 , R 6 , R 7 , R 8 , and R 10 are all — H. 

In some embodiments of the method of inhibiting CHK 1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, the IC 50 value of the 15 
compound is less than or equal to 10 uM with respect to 
CHK1 . In other such embodiments, the IC 50 value is less than 
or equal to 1 uM. is less than or equal to 0.1 uM, is less than 
or equal to 0.050 uM, is less than or equal to 0.030 uM, is less 
than or equal to 0.025 uM, is less than or equal to 0.010 uM, 20 
or is less than or equal to 0.001 uM. 

In some embodiments of the method of inhibiting CHK1 in 
a subject and/or the method of treating a biological condition 
mediated by CHK1 activity in a subject, the subject is a 
mammal or is a human. 25 

In some embodiments of the method of treating a biologi- 
cal condition mediated by CHK1 activity in a subject, the 
biological condition is cancer. 

Methods Relating to Ribosomal S6 Kinase 2 30 

In some embodiments of the method of inhibiting a serine/ 
threonine kinase in a subject and/or the method of treating a 
biological condition mediated by serine/threonine kinase 
activity in a subject using a compound of Structure 1, a tau- 35 
tomer of the compound, a pharmaceutical^ acceptable salt of 
the compound, a pharmaceutical^ acceptable salt of the tau- 
tomer, or mixtures thereof, the serine/threonine kinase is 
Rsk2. In some such methods, the Rsk2 is inhibited in the 
subject after administration. In methods of inhibiting Rsk2, 40 
Structure I has the following formula: 

I 




45 



50 



R 4 H 



where: 

A, B, C, and D are independently selected from carbon or 
nitrogen; 60 

R 1 is selected from — H, — F, —CI, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted alkyl groups hav- 
ing from 1 to 12 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted heterocyclyl 65 
groups, substituted and unsubstituted heterocyclylalkyl 
groups, — OH, substituted and unsubstituted alkoxy 
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groups, substituted and unsubstimted heterocyclyloxy 
groups, substituted and unsubstituted heterocyclyla- 
lkoxy groups, — NH 2 , substituted and unsubstituted 
— N(H)(alkyl) groups, substituted and unsubstituted 
— N(H)(heterocycIyl) groups, substituted and unsubsti- 
tuted — N(H)(heterocycIylalkyl) groups, substituted 
and unsubstituted — N(H) — C(=0)-alkyl groups, sub- 
stituted and unsubstituted — N(H) — C(=0)-heterocy- 
clyl groups, substituted and unsubstituted — N(H) — C 
(— 0)-heterocyclvlalkyl groups, substituted and 
unsubstimted — C(=0)-alkyl groups, substituted and 
unsubstimted — C(=0)-heterocyclyl groups, substi- 
tuted and unsubstituted — C(=0)-heterocyclylalkyl 
groups, — C(— O) — NH 2 , substituted and unsubstituted 
— C(=0) — N(H) (alkyl) groups, substituted and unsub- 
stituted — C(=0) — N(alkyl) 2 groups, substituted and 
unsubstimted — C(=0) — N(H)(heterocyclyl) groups, 
— C(=rO)— N(H)(heterocyclylalkyl) groups, — C0 2 H, 
substituted and unsubstimted — C(=0) — O-alkyl 
groups, substituted and unsubstituted — C(=G) — O- 
heterocyclyl groups, or substituted and unsubstituted 
— C(— O) — O-heterocyclylalkyl groups; 
R 2 and R 3 are independently selected from — H. — F, — CI, 
— Br, — I, — CN. — N0 2 , substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstimted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstimted aryl 
groups, substituted and unsubstimted aralkyl groups, 
substituted and unsubstituted heterocyclyl groups, sub- 
stituted and unsubstimted heterocyclylalkyl groups, 
— SH. substituted and unsubstituted — S-alkyl groups, 
substituted and unsubstituted — S-aryl groups, substi- 
tuted and unsubstituted — S-aralkyl groups, — OH, sub- 
stituted and unsubstimted alkoxy groups, substituted 
and unsubstimted heterocyclyloxy groups, substituted 
and unsubstimted heterocyclylalkoxy groups, — NH 2 , 
substituted and unsubstimted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(alkyl) 2 groups, sub- 
stituted and unsubstituted — N(H)(aryl) groups, substi- 
tuted and unsubstituted — N(H)(aralkyl) groups, substi- 
tuted and unsubstituted — N(H)(heterocyclyl) groups, 
substituted and unsubstituted — N(H)(heterocyclyla- 
lkyl) groups, substituted and unsubstimted — N(H) — C 
(=0)-alkyl groups, substituted and unsubstimted 
— N(H) — -C(=0)-aryl groups, substituted and unsub- 
stimted — N(H)—C(=0)-aralkyl groups, substituted 
and unsubstimted — N(H)— C(=:0)-heterocyclyl 
groups, substituted and unsubstituted — N(H)— C 
(— 0)-heterocyclylalkyl groups, substituted and unsub- 
stimted — C(=0)-alkyl groups, substituted and unsub- 
stimted — C(=0)-aryl groups, substituted and 
unsubstimted — C(— 0)-aralkyl groups, substituted and 
unsubstituted — C(=0)-heterocyclyl groups, substi- 
tuted and unsubstituted — C(=0)-heterocyclylalkyl 
groups, — C(=0) — NH 2 . substituted and unsubstituted 
— C(=0) — N(H)(alkyl) groups, substituted and unsub- 
stituted —C(=0) — N(alkyl) 2 groups, substituted and 
unsubstimted — C(=0) — N(H)(aryl) groups, substi- 
tuted and unsubstimted — C(=0)— N(H)(aralkyl) 
groups, substituted and unsubstimted — C(=0) — N(H) 
(heterocyclyl) groups, — C(=0) — N(H)(heterocycly- 
lalkyl) groups, — C0 2 H, substituted and unsubstituted 
— C(=0)— O-alkyl groups, substituted and unsubsti- 
mted — C(=0) — O-ary 1 groups, substituted and unsub- 
stimted — C(=0) — O-araDcyl groups, substituted and 
unsubstimted — C(=0) — O-heterocyclyl groups, sub- 
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stituted and unsubstituted — C(— O) — O-heterocyclyla- 
Ikyl groups; or R 2 and R 3 may join together to form a 
cyclic group. 

R 4 , R 5 , and R 8 are independently selected from — H or 
substituted and unsubstituted straight and branched 5 
chain alky I groups having from 1 to 8 carbon atoms; or 
R 5 may be absent if A is nitrogen; or R 8 may be absent if 
D is nitrogen. 

R 6 is selected from — H. — F, —CI, — Br } — I, — CN, 
— N0 2 , substituted and unsubstituted alkyl groups hav- 10 
ing from 1 to 12 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from I to 12 carbon 
atoms, substituted and unsubstituted heterocyclyl 
groups, substituted and unsubstituted heterocyclylalkyl 
groups, — OH, substituted and unsubstituted alkoxy 15 
groups, substituted and unsubstituted heterocyclyloxy 
groups, substituted and unsubstituted heterocyclyla- 
lkoxy groups, — C0 2 H, — C(— O) — NH 2 , substituted 
and unsubstituted — C(=0) — N(H)(alkyl) groups, sub- 
stituted and unsubstituted — C(=0) — N(alkyl) 2 20 
groups, substituted and unsubstituted — C(=0) — N(H) 
(heterocyclyl) groups, — C(=0) — N(H)(heterocycly- 
lalkyl) groups, substituted and unsubstituted 
— C(=0) — O-alkyl groups, substituted and unsubsti- 
tuted — C(— O) — O-heterocycly! groups, substituted 25 
and unsubstituted — C(=0) — O-heterocyclylalkyl 
groups, substituted and unsubstituted — C(=0)-alkyl 
groups, substituted and unsubstituted — C(=0)-hetero- 
cyclyl groups, substituted and unsubstituted — C(=0)~ 
hetcrocyclylalkyl groups, — NH 2 , substituted and 30 
unsubstituted — N(H)(alkyl) groups, substituted and 
unsubstituted — N(H)(heterocyclyl) groups, substituted 
and unsubstituted — N(H)(heterocyclylalkyl) groups, 
substituted and unsubstituted — N(H) — C(=rO)-aIkyl 
groups, substituted and unsubstituted — N(H) — C 35 
(=0)-heterocyclyl groups, or substituted and unsubsti- 
tuted — N(H>— C(— 0)-heterocycly!alkyl groups; 

R 7 is selected from — H, — F, -^Cl~, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted alkyl groups hav- 
ing from 1 to 12 carbon atoms, substituted and unsub- 40 
stituted alkenyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted heterocyclyl 
groups, substituted and unsubstituted heterocyclylalkyl 
groups, — OH, substituted and unsubstituted alkoxy 
groups, substituted and unsubstituted heterocyclyloxy 45 
groups, substituted and unsubstituted heterocyclyla- 
lkoxy groups, — SH S substituted and unsubstituted — S- 
alkyl groups, — C0 2 H, —C(=0) — NH 2 , substituted 
and unsubstituted — C(=0) — N(H)(alkyl) groups, sub- 
stituted and unsubstituted — - C(=0) — N(alkyl) 2 50 
groups, substituted and unsubstituted — C(=0>— N(H) 
(heterocyclyl) groups, — C(=0)— N(H)(heterocycly- 
lalkyl) groups, substituted and unsubstituted 
— C(=0) — O-alkyl groups, substituted and unsubsti- 
tuted — C(==0)— -O-heterocyclyl groups, substituted 55 
and unsubstituted — C(=0) — O-heterocyclylalkyl 
groups, substituted and unsubstituted — C(=0)-alkyl 
groups, substituted and unsubstituted — C(=0)-hetero- 
cyclyl groups, substituted and unsubstituted — C(=0)- 
heterocyclylalkyl groups, — NH 2 , substituted and 60 
unsubstituted — N(H)(alkyI) groups, substituted and 
unsubstituted — N(alkyl) 2 groups, substituted and 
unsubstituted — N(H)(heterocyclyl) groups, substituted 
and unsubstituted — N(alkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(heterocyclyl) 2 65 
groups, substituted and unsubstituted — N(H)(heterocy- 
clylalkyl) groups, substituted and unsubstituted 



709 B2 

80 

— N(aIky!)(heterocyclylalkyl) groups, substituted and 
unsubstituted — N(heterocyclylalkyl) 2 groups, substi- 
tuted and unsubstituted — N(H) — C(=0)-alkyl groups, 
substituted and unsubstituted — N(H) — C(=0)-hetero- 
cyclyl groups, or substituted and unsubstituted 
— N(H)— C(=0)-heterocyclylalkyl groups; or R 7 may 
be absent if C is nitrogen; 

R 9 is selected from — H, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted aryl 
groups, substituted and unsubstituted aralkyl groups, 
substituted and unsubstituted heterocyclyl groups, sub- 
stituted and unsubstituted heterocyclylalkyl groups, 
— OH, substituted and unsubstituted alkoxy groups, 
substituted and unsubstituted aryloxy groups, substi- 
tuted and unsubstituted arylalkoxy groups, substituted 
and unsubstituted heterocyclyloxy groups, substituted 
and unsubstituted heterocyclylalkoxy groups, substi- 
tuted and unsubstituted — C(=0)-alkyl groups, substi- 
tuted and unsubstituted — C(==0)-aryl groups, substi- 
tuted and unsubstituted — C(=0)-aralkyl groups, 
substituted and unsubstituted — C(=0)-heterocyclyl 
groups, substituted and unsubstituted — C(=0)-hetero- 
cyclylalkyl groups; or R 9 and R 10 join together to form a 
ring having 5, 6. or 7 ring members; and 

R 10 is — H, or R 9 and R 10 join together to form a ring 
having 5, 6, or 7 ring members. 

In some embodiments of the method of inhibiting Rsk2 in 
a subject and/or the method of treating a biological condition 
mediated by Rsk2 activity in a subject, 

R 1 is selected from — H, — F, — CI, — Br, — I. substituted 
and unsubstituted alkyl groups having from 1 to 12 
carbon atoms, substituted and unsubstituted heterocy- 
clyl groups, substituted and unsubstituted heterocycly- 
lalkyl groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, or substituted and unsubstituted hetero- 
cyclylalkoxy groups; 

R 2 and R 3 are independently selected from — H. — F, — CI, 
— Br. — I, — CN, — N0 2 , substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted aryl 
groups, substituted and unsubstituted aralkyl groups, 
substituted and unsubstituted heterocyclyl groups, sub- 
stituted and unsubstituted heterocyclylalkyl groups, 
— OH, substituted and unsubstituted alkoxy groups, 
substituted and unsubstituted heterocyclyloxy groups, 
substituted and unsubstituted heterocyclylalkoxy 
groups, or — C0 2 H: or R 2 and R 3 may join together to 
form a cyclic group 

R 6 is selected from — H, — F, — CI, — Br, — I, substituted 
and unsubstituted alkyl groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted heterocyclyl 
groups, — OH, substituted and unsubstituted alkoxy 
groups, substituted and unsubstituted heterocyclyloxy 
groups, or substituted and unsubstituted heterocyclyla- 
lkoxy groups; or R 6 may be absent if B is nitrogen; 

R 7 is selected from the group consisting — H, — F, — CI, 
— Br. — I, substituted and unsubstituted alkyl groups 
having from 1 to 8 carbon atoms, substituted and unsub- 
stituted heterocyclyl groups, — OH, substituted and 
unsubstituted alkoxy groups, substituted and unsubsti- 
tuted heterocyclyloxy groups, or substituted and unsub- 
stituted heterocyclylalkoxy groups; or R 7 may be absent 
if C is nitrogen. 



Case 1:09-cv-01201-RMC Document 1-2 Filed 06/30/2009 Page 60 of 190 



US 7,470,709 B2 

81 82 

In some embodiments of the method of inhibiting Rsk2 in — H, — F, — CI, — Br, — I, — CH 3 , — OCH 3 

a subject and/or the method of treating a biological condition unsubstituted imidazolyl, substituted and unsubstituted 

mediated by Rsk2 activity in a subject, A, B, C, and D are all dialkylaminoalkoxy, or substituted and unsubstituted hetero- 

carbon. cyclylalkoxy. In some such embodiments, R 3 is selected from 

In some embodiments of the method of inhibiting Rsk2 in 5 — H or — F. 

a subject and/or the method of treating a biological condition In some embodiments of the method of inhibiting Rsk2 in 

mediated by Rsk2 activity in a subject, of A or D is nitrogen, a subject md/or the method of tre ating a biological condition 

and B and C are both carbon. mediated by Rsk2 activity in a subject, R 4 is — H. 

In some embodiments of the method of inhibiting Rsk2 in 10 , n SQme embodiments of ^ method 0 f inhibiting Rsk2 in 

a subject and/or the method of treat ing a biological condition a ^ ^ method of {r fl Wo] condition 

mediated by Rsk2 activity in a subject, R 1 is — H and R* is «. . , , n . ~ . u- ♦ t>5 ■ u u 

" , . , , J mediated by Rsk2 activity in a subject. R^ is — H; or may be 

selected from — I I, substituted and unsubstituted alkyl groups a b se nt 

having from 1-12 carbon atoms, substituted and unsubstituted 

aryl groups, substituted and unsubstituted aralkyl groups, 15 In some embodiments of the method of inhibiting Rsk2 in 

substituted and unsubstituted heterocyclyl groups, substi- a subject and/or the method of treating a biological condition 

tuted and unsubstituted heterocyclylalkyl groups, substituted mediated by Rsk2 activity in a subject, R 6 is selected from 

and unsubstituted alkoxy groups, or substituted and unsub- — H, — F, — CI, — Me, substituted and unsubstituted mor- 

stituted heterocyclylalkoxy groups. pholinyl groups, substituted and unsubstituted morpholinyla- 

In some embodiments of the method of inhibiting Rsk2 in 20 lkox Y groups, substituted and unsubstituted piperidinyl 

a subject and/or the method of treating a biological condition groups, or substituted and unsubstituted piperazinyl groups; 

mediated by Rsk2 activity in a subject, R 9 is selected from or may be absent. 

— H, substituted and unsubstituted straight or branched chain i n som e embodiments of the method of inhibiting Rsk2 in 

alkyl groups having from 1-12 carbon atoms, substituted and 25 a subject and/or the method of treating a biological condition 

unsubstituted cycloalkyl groups, substituted and unsubsti- mediated by Rsk2 activity in a subject, wherein R 7 is selected 

tuted aryl groups, substituted and unsubstituted aralkyl from— H, —F, -Me, substituted and unsubstituted morphol i- 

groups, substituted and unsubstituted saturated heterocyclyl nv i groups, substituted and unsubstituted pyrrolidinyl groups, 

groups, substituted and unsubstituted heterocyclylalkyl substituted and unsubstituted piperidinyl groups, or substi- 

groups wherein the heterocyclyl moiety is saturated, substi- 30 ^ ^ unsubstituted piperazinyl groups; ormay beabsent. 
tuted and unsubstituted alkoxy groups, or substituted and 

unsubstituted heterocyclylalkoxy groups wherein the hetero- In some embodiments of the method of inhibiting Rsk2 in 

cyclyl moiety is saturated. a subject and/or the method of treating a biological condition 

In some embodiments of the method of inhibiting Rsk2 in media,ed b >' Rsk2 acXiviX y in a sub J ect = R8 is ~ H > or ™* be 
a subject and/or the method of treating a biological condition 

mediated by Rsk2 activity in a subject, R 10 is — H and R 9 is In some embodiments of the method of inhibiting Rsk2 in 

selected from — H, unsubstituted straight or branched chain a subject and/or the method of treating a biological condition 

alkyl groups having from 1-12 carbon atoms, unsubstituted mediated by Rsk2 activity in a subject, the 1C 50 value of the 

cycloalkyl groups, alkoxyalkyl groups, aminoalkyl groups, ^ compound is less than or equal to 10 uM with respect to 

alkylaminoalkyl groups, dialkylaminoalkyl groups, ami- CHK1. In other such embodiments, the IC 50 value is less than 

nocyclohexyl groups, substituted and unsubstituted saturated or equal to 1 uM, is less than or equal to 0.1 uM, is less than 

heterocyclyl groups, substituted and unsubstituted heterocy- 0 r equal to 0.050 uM, is less than or equal to 0.030 uM, is less 

clylalkoxy groups wherein the heterocyclyl moiety is satu- man or equal to 0.025 uM, is less than or equal to 0.010 uM, 

rated. In some such embodiments, R 9 is selected from pyrro- 45 or j s i ess t b an or equal to 0 001 uM 

^ucl^ piperidinylalkyl, Insome embo diments of the method of inhibiting Rsk2 in 

quinuc 1 ny , or aminocyc 0 exy groups. ^ subject and/or the method of treating a biological condition 

In some embodiments of the method of inhibiting Rsk2 in mediated by Rsk2 activity m a subjec() , he subjec( K a mam . 

a subject and/or the method of treating a biological condition 1 • u 

i- « , ~ , - . . * r <n mal or is a human, 

mediated by Rsk2 activity in a subject, R is selected from JU 

_H, — F, —CI, substituted and unsubstituted morpholinyl In some embodiments of the method of treating a biologi- 

groups, substituted and unsubstituted morpholinylalkyl cal condition mediated by Rsk2 activity in a subject, the 

groups, or substituted and unsubstituted morpholinylalkoxy biological condition is cancer, 
groups. In some such embodiments, R 1 is selected from — H 

or — F. In other such embodiments, R 1 is — H. Methods Relating to PAR- 1 

In some embodiments of the method of inhibiting Rsk2 in 

a subject and/or the method of treating a biological condition In some embodiments of the method of inhibiting a serine/ 

mediated by Rsk2 activity in a subject, R 2 is selected from threonine kinase in a subject and/or the method of treating a 

— H, — F, —Q, — Br, — I, — N0 2 , — CH 3 , — OCH 3 , 60 biological condition mediated by serine/threonine kinase 

— C0 2 H, substituted and unsubstituted aryl groups, or sub- activity in a subject using a compound of Structure I, a tau- 

stituted and unsubstituted pyridinyi groups. In some such tomerofthe compound, a pharmaceutically acceptable salt of 

embodiments, R 2 is selected from — H, — Br. — 1, — CH 3 , the compound, a pharmaceutically acceptable salt of the tau- 

— C0 2 H, — NH 2 > or 4-hydroxyphenyl. tomer, or mixtures thereof, the serine/threonine kinase is 

In some embodiments of the method of inhibiting Rsk2 in 65 PAR-1. In some such methods, the PAR-1 is inhibited in the 

a subject and/or the method of treating a biological condition subject after administration. In methods of inhibiting PAR- 1 , 

mediated by Rsk2 activity in a subject, R 3 is selected from Structure I has the following formula: 
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where, 

A, B, C, and D are independently selected from carbon or 
nitrogen; 

R l is selected from — H. — F, —CI, —Br, — I, — CN, 20 
— N0 2 , substituted and unsubstituted alkyl groups hav- 
ing from 1 to 12 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted heterocyclyl 
groups, or substituted and unsubstituted heterocyclyla- 25 
Ikyl groups; 

R 2 is selected from — H, — F, — CI, —Br, — J, — N0 2 , 
— CN, substituted and unsubstituted alkyl groups hav- 
ing from 1 to 1 2 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 30 
atoms, substituted and unsubstituted aryl groups, substi- 
tuted and unsubstituted aralkyl groups, — OH, substi- 
tuted and unsubstituted alkoxy, substinited and unsub- 
stituted heterocyclyloxy, substituted and unsubstituted 
heterocyclylalkoxy, substituted and unsubstituted 35 
— C(=0)-alkyl groups, substituted and unsubstituted 
— C(=rO)-aryl, substituted and unsubstituted 
— C(=0)-aralkyl, — C0 2 H, substituted and unsubsti- 
tuted — C(=0) — O-alkyl groups, substituted and 
unsubstituted — C(—Oy~ -O-aryl groups, or substituted 40 
and unsubstituted — C(~0) — O-aralkyl groups; 

R 3 is selected from — H, — F, —CI, —Br, —I, — N0 2 , 
— CN, substituted and unsubstituted alkyl groups hav- 
ing from 1 to 12 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 45 
atoms, substituted and unsubstituted aryl groups, substi- 
tuted and unsubstituted aralkyl groups, substituted and 
unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups, — SH, substi- 
tuted and unsubstituted — S-alkyl groups, substituted 50 
and unsubstituted — S(=0) 2 — O-alkyl groups, substi- 
tuted and unsubstituted — S(=0) 2 -alkyl groups, substi- 
tuted and unsubstituted — S(=0) 2 -heterocyclyl groups, 
— S(=0) 2 — NH 2 , substituted and unsubstituted 
— S(=0) 2 — N(H)(alkyl) groups, substinited and 55 
unsubstituted — S(=0) 2 — N(alkyl) 2 groups, substi- 
nited and unsubstituted — S(=0)-alkyl groups, substi- 
tuted and unsubstituted — S(=0)-aryl groups, substi- 
tuted and unsubstituted — S(=OHieterocyclyl groups, 
— OH, substituted and unsubstituted alkoxy groups, 60 
substituted and unsubstituted aryloxy groups, substi- 
nited and unsubstituted heterocyclyloxy groups, substi- 
tuted and unsubstituted heterocyclylalkoxy groups, 
— NH 2 , substituted and unsubstituted — N(H)(alkyl) 
groups, substituted and unsubstituted — N(alkyl) 2 65 
groups, substituted and unsubsututed — N(HXaryl) 
groups, substituted and unsubstituted — N(alkyl)(aryl) 
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groups, substituted and unsubstituted — N(aryl) 2 
groups, substituted and unsubstituted — N(H)(aralkyl) 
groups, substituted and unsubstituted — N(alkyl) 
(aralkyl) groups, substituted and unsubstituted 
— N(aralkyl) 2 groups, substituted and unsubstituted 
— N(H)(heterocyclyl) groups, substituted and unsubsti- 
tuted — N(alkyl)(heterocyclyl) groups, substituted and 
unsubstituted — N(heterocyclyl) 2 groups, substituted 
and unsubstituted — N(H)(heterocyclylalkyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyla- 
lkyl) groups, substituted and unsubstituted — N(hetero- 
cyclylalkyl) 2 groups, substituted and unsubstituted 
— N(H) — C(=0)-alkyl groups, substituted and unsub- 
stituted — N(alkyl)-C(=0)-alkyl groups, substituted 
and unsubstituted — N(H)— C(=0)-aryl groups, sub- 
stituted and unsubstituted — N(alkyl)-C(=0)-aryl 
groups, substituted and unsubstituted — N(H) — C 
(=0)-aralkyl groups, substituted and unsubstituted 
— N(alkyl)-C(=0)-aralkyl groups, substituted and 
unsubstituted — N(H) — C(==0)-heterocyc!yl groups, 
substituted and unsubstituted — N(alkyl)-C(=0)-het- 
crocyclyl groups, substituted and unsubstituted 
— N(H) — C(=0)-heterocyclylalkyl groups, substi- 
tuted and unsubstituted — N(alkyl)-C(==0)-heterocv- 
clylalkyl groups, substituted and unsubstituted 
— N(H) — S(=0) 2 -alkyl groups, substituted and unsub- 
stituted — N(H)^S(=0) 2 -aryl, substituted and unsub- 
stituted — N(H) — S(=0) 2 -hetcrocyciyl groups, substi- 
tuted and unsubstituted — C(=0)-alkyl groups, 
substituted and unsubstituted — C(=0)-aryl, substi- 
tuted and unsubstituted — C(=0)-aralkyl, substituted 
and unsubstituted — C(=0)-heterocyclyl groups, sub- 
stituted and unsubstituted — C(=0>heterocyclylalkyl 
groups, — C(— O) — NH 2: substituted and unsubstituted 
— C(=0) — N(H)(alkyl) groups, substituted and unsub- 
stituted — C(=0) — N(alkyl) 2 groups, substituted and 
unsubstituted — C(=0) — N(H)(aryl) groups, substi- 
tuted and unsubstituted — C(=Q) — N(alkyl)(aryl) 
groups, substituted and unsubstituted — C(=0) — N 
(aryl) 2 groups, substituted and unsubstituted 
— C{=0) — N(H)(aralkyl) groups, substituted and 
unsubstituted — C(=£))— N(alkyl)(aralkyl) groups, 
substituted and unsubstituted — C(=0) — N(aralkyl) 2 
groups, substituted and unsubstituted — C(=0) — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— C(=0}~ N(alkyl)(heterocyclyl) groups, substituted 
and unsubstituted — C(=0)— N(heterocyclyl) 2 groups, 
substituted and unsubstituted — C(=0)—-N(H)(hetero- 
cyclylalkyl) groups, substituted and unsubstituted 
— C(=0) — N(alkyl)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — C(=0) — N(heterocyclyla- 
Ikyl) 2 groups, — C0 2 H, substituted and unsubstituted 
—C(=rO)— O-alkyl groups, substituted and unsubsti- 
tuted — C(=0) — O-aryl groups, substituted and unsub- 
stituted — C(=0) — O-aralkyl groups, substituted and 
unsubstituted — C(=0) — O-heterocyclyl groups, or 
substituted and unsubstituted — C(=0) — O-heterocy- 
clylalkyl groups; 

R 4 , R 5 and R 8 are independently selected from — H or 
substituted and unsubstituted alkyl groups having from 
1 to 12 carbon atoms; or R 5 may be absent if A is 
nitrogen; or R 8 may be absent if D is nitrogen; 

R 6 and R 7 are independently selected from — H, — F. — CI, 
— Br, —I, — CN, — N0 2 , substituted and unsubstituted 
alkyl groups having from 1 to 1 2 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted hetero- 
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cyclyl groups, substituted and unsubstituted heterocy- 
clylalkyl groups, — SH, substituted and unsubstituted 
— S-alkyl groups, substituted and unsubstituted — S- 
heterocyclyl groups. — OH, substituted and unsubsti- 
tuted alkoxy groups, substituted and unsubstituted het- 
erocyclyloxy groups, substituted and unsubstituted 
heterocyclylalkoxy groups, — NH 2 , substituted and 



10 



15 



unsubstituted — N(H)(alkyl) groups, substituted and 
unsubstituted — N(alky]) 2 groups, substituted and 
unsubstituted — N(H)(heterocyclyl) groups, substituted 
and unsubstituted — N(alkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(heterocyclyl) 2 
groups, substituted and unsubstituted — N(H)(heterocy- 
clylalkyl) groups, substituted and unsubstituted 
— N(alkyl)(heterocyclylalkyl) groups, or substituted 
and unsubstituted — N(heterocyclylalkyl) 2 groups; or 
R 6 is absent if B is nitrogen; or R 7 is absent if C is 
nitrogen; 

R 9 is selected from — H, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 20 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbons, substituted and unsubstituted aryl groups, 
substituted and unsubstituted aralkyl groups, substituted 
and unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups, — OH, substi- 25 

. tuted and unsubstituted alkoxy groups, or substituted 
and unsubstituted heterocyclylalkoxy groups; and 

R 10 is — H. 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 30 
mediated by PAR-1 activity in a subject, 

R 3 is selected from — II, — F, —CI, —Br, —1, — N0 2 , 
— CN, substituted and unsubstituted alkyl groups hav- 
ing from 1 to 1 2 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 35 
atoms, substituted and unsubstituted aryl groups, substi- 
tuted and unsubstituted aralkyl groups, substituted and 
unsubstituted heterocyclyl groups, substituted and. 
unsubstituted heterocyclylalkyl groups, — OH, substi- 
tuted and unsubstituted alkoxy groups, substituted arid 40 
unsubstituted aryloxy groups, substituted and unsubsti- 
tuted heterocyclyloxy groups, substituted and unsubsti- 
tuted heterocyclylalkoxy groups. — NH 2 , substituted 
and unsubstituted — N(H)(alkyl) groups, substituted 
and unsubstituted — N(alkyl) 2 groups, substituted and 45 
unsubstituted — N(H)(aryl) groups, substituted and 
unsubstituted — N(alkyl)(aryl) groups, substituted and 
unsubstituted — N(aryl) 2 groups, substituted and unsub- 
stituted — N(H)(aralkyl) groups, substituted and unsub- 
stituted — N(alkyl)(aralkyl) groups, substituted and 50 
unsubstituted — N(aralkyl) 2 groups, substituted and 
unsubstituted — N(H)(heterocyclyl) groups, substituted 
and unsubstituted — N(a]kyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(heterocyclyl) 2 
groups, substituted and unsubstituted — N(H)(heterocy- 55 
clylalkyl) groups, substituted and unsubstituted 
— N(alkyl)(heterocyclylalkyl) groups, substituted and 
unsubstituted — N(heterocyclylalkyl) 2 groups, substi- 
tuted and unsubstituted — C(— 0)-alkyl groups, substi- 
tuted and unsubstituted — C(=0)-heterocyclyl groups, 60 
substituted and unsubstituted — C(=0)-heterocyclyIa- 
lkyl groups, — C(— O) — NH 2 , substituted and unsubsti- 
tuted — C(=0>— N(H)(alkyi) groups, substituted and 
unsubstituted — C(=0)--N(alkyl) 2 groups, substituted 
and unsubstituted — C(~0)— N(H)(aryl) groups, sub- 65 
stituted and unsubstituted — C(=0)— N(alkyl)(aryl) 
groups, substituted and unsubstituted — C(=0) — N 
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( ar y')2 g rou P s 5 substituted and unsubstituted 
— C(=0) — N(H) (aralkyl) groups, substituted and 
unsubstituted — C(=0) — N(alkyl)(aralkyl) groups, 
substituted and unsubstituted — C(=0)— -N(aralkyl) 2 
groups, substituted and unsubstituted — C(—0) — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— C(—0) — N(alkyl)(heterocyclyl) groups, substituted 
and unsubstituted — C(=0)— N(heterocyclyl) 2 groups, 
substituted and unsubstituted — C(=0)— N(H)(hetero- 
cyclylalkyl) groups, substituted and unsubstituted 
— C(=0) — N(alkyl)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — C(=0) — N(heterocyclyla- 
lkyl) 2 groups, — C0 2 H, substituted and unsubstituted 
— C(=0) — O-alkyl groups, substituted and unsubsti- 
tuted — C(—0) — O-heterocyclyl groups, or substituted 
and unsubstituted —C(=0) — O-heterocyclylalkyl 
groups; 

6 and R 7 are independently selected from — H, — F. — CI, 



R° 



alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted hetero- 
cyclyl groups, substituted and unsubstituted heterocy- 
clylalkyl groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, or substituted and unsubstituted hetero- 
cyclylalkoxy groups; or R 6 is absent if B is nitrogen; or 
R 7 is absent if C is nitrogen. 
In some embodiments of the method of inhibiting PAR-1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, A, B, C, and D are all 
carbon. 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, one of A or D is 
nitrogen, and B and C are both carbon. 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 9 is selected from 
— H, substituted and unsubstituted straight and branched 
chain alkyl groups having from 1 to 8 carbon atoms, substi- 
tuted and unsubstituted cycloalkyl groups, substituted and 
unsubstituted heterocyclyl groups, or substituted and unsub- 
stituted heterocyclylalkyl groups. 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 9 is selected from 
— H, unsubstituted straight and branched chain alkyl groups 
having from 1 to 8 carbon atoms, substituted and unsubsti- 
tuted cycloalkyl groups, substituted and unsubstituted hetero- 
cyclyl groups, substituted and unsubstituted heterocyclyla- 
lkyl groups, substituted and unsubstituted dialkylaminoalkyl 
groups, substituted and unsubstituted alkylaminoalkyl 
groups, substituted and unsubstituted aminoalkyl groups, or 
substituted and unsubstituted alkylsulfonylalkyl groups. 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 9 is selected from 
— H, unsubstituted straight or branched chain alkyl groups of 
1 -8 carbons, substituted and unsubstituted alkylaminoalkyl 
groups, substituted and unsubstituted dialkylaminoalkyl. 
groups, substituted and unsubstituted alkylsulfonylalkyl 
groups, substituted and unsubstituted cycloalkyl groups, sub- 
stituted and unsubstituted saturated heterocyclyl groups, or 
substituted and unsubstituted heterocyclylalkyl groups 
wherein the heterocyclyl moiety is saturated. 
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In some embodiments of the method of inhibiting PAR-1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject,, R 9 is selected from 
substituted and unsubstituted methylaminoethyl groups, sub- 
stituted and unsubstituted di methylaminoethyl groups, sub- 5 
stituted and unsubstituted methyl sulfonylethyl groups, sub- 
stituted and unsubstituted quinuclidinyl groups, substituted 
and unsubstituted piperazinylalkyl groups, substituted and 
unsubstituted piperidinyl groups, substituted and unsubsti- 
tuted piperidinylalkyl groups, substituted and unsubstituted 10 
pyrrolidinyl groups, substituted and unsubstituted pyrrolidi- 
nylalkyl groups, substituted and unsubstituted imidazolyla- 
lkyl groups, or substituted and unsubstituted cyclohexyl 
groups. 

In some embodiments of the method of inhibiting PAR- 1 in 15 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 9 is selected from 
— H, methylaminoethyl, dimethylaminoethyl, methylsulfo- 
nylethyl, 1-aminocyclohexyl, quinuclidinyl, 4-methylpiper- 
azin- 1 -ylpropyl, 1 -benzylpiperidinyl, piperidin-3-yl, piperi- 20 
din-4-yl, piperidin-3-ylethyl, piperi din-4-ylcthyl, iinidazol- 
5-ylethyl, pyrrolidin-l-ylethyl, l-methylpyrrolidin-2- 
ylethyl, or pyrrol idin-3-yl. In some such embodiments, R 9 is 
a quinuclidinyl group. In other such embodiments, R 9 is a 
quinuclidin-3-yl group. In still other such embodiments. R 9 is 25 
— H. 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 9 is selected from 
monocyclic, bicyclic. or polycyclic saturated heterocyclyl 30 
groups. 

In some embodiments of the method of inhibiting PAR-1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 1 is selected from 
— H, — F, —CI, — Br, — 1, substituted and unsubstituted 35 
straight and branched chain alkyl groups having from 1 to 8 
carbon atoms, substituted and unsubstituted cycloalkyl 
groups, or substituted and unsubstituted heterocyclyl groups. 
In some such embodiments, R 1 is selected from — H, — F, 
— CI, or substituted and unsubstituted piperazinyl. In other 40 
such embodiments, R 1 is selected from — H, — F, — CI, or 
4-ethylpiperazin-l-yl. In still other such embodiments. R 1 is 
— H. 

In some embodiments of the method of inhibiting PAR- 1 in 45 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 2 is selected from 
— H, — F, —CI, —Br, —I, — N0 2 , — CN, substituted and 
unsubstituted straight and branched chain alkyl groups hav- 
ing from 1 to 12 carbon atoms, substituted and unsubstituted 5Q 
cycloalkyl groups, substituted and unsubstituted aryl groups, 
or substituted and unsubstituted aralkyl groups. 

In some embodiments of the method of inhibiting PAR-1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 2 is selected from 55 
— H, — CI, — F, — Br, —I, — CN, substituted and unsubsti- 
tuted straight or branched chain alkyl having from 1 to 8 
carbons, or substituted and unsubstituted phenyl groups. 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 60 
mediated by PAR-1 activity in a subject, R 2 is a substituted 
and unsubstituted aryl group selected from 2-amino-4-car- 
boxymethylphenyl, 2 -methyl phenyl, 2-ethyIphenyl, 2-meth- 
oxyphenyl, 2,4-dichlorophenyl, 2-fluoro-4-chlorophenyl, 
2,6-difluorophenyI, 3-methoxyphenyl, 3-carboxyphenyl, 65 
3 -acetyl phenyl, 3-acetamidophenyl, 3-methylcarboxyphe- 
nyl, 4-acetylphenyl, 4-dimethylaminophenyl, 4-cyanophe- 
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nyl, 4-carboxamidophenyl, 4-carboxyphenyl, 4-methylcar- 
boxyphenyl, 4-methylsulfonylphenyl, or phenyl. 

In some embodiments of the method of inhibiting PAR-1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 2 is selected from 
— F. —CI, —Br, —I, — CN, methyl, methoxy, or — C0 2 H. In 
some such embodiments, R 2 is — CI. 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 3 is selected from 
— H, — F, —CI, —Br, —I, — CN, substituted and unsubsti- 
tuted straight or branched chain alkyl groups having from 1 to 
8 carbon atoms, substituted and unsubstituted cycloalkyl 
groups, substituted and unsubstituted aryl groups, substituted 
and unsubstituted aralkyl groups, substituted and unsubsti- 
tuted heterocyclyl groups, substituted and unsubstituted het- 
erocyclylalkyl groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted heterocyclyloxy 
groups, substituted and unsubstituted heterocyclylalkoxy 
groups, substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(alkyl) 2 groups, or substi- 
tuted and unsubstituted — N(H)(heterocyclylalkyl) groups. 

In some embodiments of the method of inhibiting PAR-1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 3 is selected from 
— H, — F, —CI, —Br, —I, — CN, substituted and unsubsti- 
tuted straight or branched chain alkyl groups having from 1 to 
8 carbon atoms, — OH, unsubstituted straight or branched 
chain alkoxy groups, dialkylaminoalkoxy groups, or substi- 
tuted and unsubstituted pyrrolidinylalkoxy groups. In some 
such embodiments, R 3 is selected from — H, — CI, methoxy, 
2-(dimethylamino)ethyl-l-oxy ) and pyrrolidin-2-ylmethy- 
loxy. 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 3 is selected from 
substituted and unsubstituted phenyl groups or substituted 
and unsubstituted unsaturated heterocyclyl groups. In some 
such. embodiments, R 3 is selected from 2-amino-4-carbox- 
yphenyl, 3-acetamidophenyl, 3-carboxyphenyl, 4-carbox- 
yphenyl, 4-methylsulfonylphenyl, 2-emyl-imidazol-l-yl, 

2- metnyl-imidazol-l-yl, imidazol-l-yl, and 3-acetyIpyrrol- 
l-yl. 

In some embodiments of the method of inhibiting PAR-1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 3 is a saturated 
heterocyclyl group. In some such embodiments, R 3 a satu- 
rated heterocyclyl group selected from substituted and unsub- 
stituted thiomorpholinyl groups, substituted and unsubsti- 
tuted piperazinyl groups, substituted and unsubstituted 
piperidinyl groups, or substituted and unsubstituted pyrro- 
lidinyl groups. In other such embodiments. R 3 is selected 
from 3-phenylthiomorpholin-4-yI groups, morpholin-4-yl, 
4-methylpiperazin- 1 -yl groups, 4-methylcarboxypiperidin- 
l-yl, piperidin-l-yl, 3-d^ethylaminopyrrolidin-l-yl, or 

3- acetamidopyrrolidin- 1 -yl. 

In some embodiments of the method of inhibiting PAR-1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 3 is selected from 
substituted and unsubstituted — N(H)(alkyl) groups, substi- 
tuted and unsubstituted — N(alkyl) 2 groups, or substituted 
and unsubstituted — N(H)(heterocyclylalkyl) groups, 
wherein the heterocyclyl moiety is saturated. 

In some embodiments of the method of inhibiting PAR-1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 3 is selected from 
substituted and unsubstituted — N(H)(hydroxyalkyl), substi- 
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tuted and unsubstituted — N(H)(aminoalkyl), substituted and 
unsubstituted — N(H)(dialkylaminoalkyl). substituted and 
unsubstituted — N(H)(alkylcarboxamidoalkyl) J substituted 
and unsubstituted — N(H)(alkoxyalkyl), substituted and 
unsubstituted — N(H)(arylsulfonylalkyl). substituted and 5 
unsubstituted — N(H)(alkylsulfonylalkyl). substituted and 
unsubstituted — N(M)(cycloalkyl), substituted and unsubsti- 
tuted — N(H)(morpholinylalkyl), substituted and unsubsti- 
tuted — N(H)(piperidinylalkyl), or substituted and unsubsti- 
tuted — N(H)(pyrrolidinonylalkyl). 10 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 
mediated bv PAR-1 activity in a subject, R 3 is selected from 
— N(H)(2-hydroxyethyl), — N(H)(2-aminoethyl), — N(H) 
(dimethylaminoethyl), — N(H)(2-diethylaminoethyl), 15 
— N(H)(3-dimethylaminopropyl), — N(H)(2-acetamidoet- 
hyl), — N(H)(2-methoxyethyl), — N(H)(2-(methylsulfonyl) 
ethyl), — N(H)(2-(phenylsulfonyl)ethyl), — N(H)(cyclopro- 
pyl), — N(methyl)(ethyl), — N(methyl) 2; — N(H)(2- 
morpholin-4-yl-2-phenylethyl), — N(H)(2-piperidin-l- 20 
ylcthyl), or — N(H)(3 -pyrrol idinon- 1 -ylpropyl). 

In some embodiments of the method of inhibiting PAR-1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 4 is — H. 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, A and D are both 
carbon, R 5 is — -H, and R 8 is — H. 

In some embodiments of the method of inhibiting PAR-1 in 3Q 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 6 and R 7 are inde- 
pendently selected from — H, — F, —CI, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted straight or branched 
chain alkyl groups having from 1 to 8 carbon atoms, substi- 35 
tuted and unsubstituted cycloalkyl groups, substituted and 
unsubstituted heterocyclyl groups, substituted and unsubsti- 
tuted heterocyclylalkyl groups, —OH, substituted and unsub- 
stituted alkoxy groups, substituted and unsubstituted hetero- 
cyclyloxy groups, or substituted and unsubstituted 4Q 
heterocyclylalkoxy groups; or R 6 is absent if B is nitrogen; or 
R 7 is absent if C is nitrogen. 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 6 and R 7 are inde- 45 
pendently selected from — H, — F, — CI, — Br, — I, substi- 
tuted and unsubstituted straight or branched chain alkyl 
groups having from 1 to 8 carbon atoms, substituted and 
unsubstituted heterocyclyl groups. — OH, or substituted and 
unsubstituted heterocyclylalkoxy groups; or R 6 is absent if B 50 
is nitrogen; or R 7 is absent if C is nitrogen. 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, R 6 and R 7 are inde- 
pendently selected from — H, — F, —CI, — Br, — I, unsubsti- 55 
tuted straight or branched chain alkyl groups having from 1 to 
8 carbon atoms, substituted and unsubstituted morpholinyl 
groups, substituted and unsubstituted piperazinyl groups, 
substituted and unsubstituted pyrrolidinyl groups, — OH, or 
pyrrolidinylalkoxy; or R 6 is absent if B is nitrogen; or R 7 is 60 
absent if C is nitrogen. In some such embodiments, R 6 and R 7 
are independently selected from — H, — F, methyl, morpho- 
lin-4-yl, 4-isopropyl-pipcrazin-l -yl, 4-methylpiperazin-l-yl, 
— OH; and 3-(pyrrolidin- 1 -yl)propyM -oxy; or R 6 is absent if 
B is nitrogen; or R 7 is absent if C is nitrogen. In other such 65 
embodiments. B and C are both carbon and R 6 and R 7 are both 
—II. 



In some embodiments of the method of inhibiting PAR-1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, A, B, C, and D are all 
carbon, and R 5 , R 6 , R 7 , and R 8 are all — H. 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, the IC 50 value of the 
compound is less than or equal to 10 uM with respect to 
PAR- 1 . In other such embodiments, the IC 50 value is less than 
or equal to 1 uM, is less than or equal to 0. 1 u,M, is less than 
or equal to 0.050 uM, is less than or equal to 0.030 uM, is less 
than or equal to 0.025 uM, or is less than or equal to 0.01 0 uM . 

In some embodiments of the method of inhibiting PAR- 1 in 
a subject and/or the method of treating a biological condition 
mediated by PAR-1 activity in a subject, the subject is a 
mammal or is a human. 

In some embodiments of the method of treating a biologi- 
cal condition mediated by PAR-1 activity in a subject, the 
biological condition is controlled by the Wnt pathway and/or 
is controlled by the planar cell polarity pathway. In some 
cases, the biological condition is cancer which in some 
embodiments is caused by aberrant regulation of the Wnt 
pathway in a mammal such as a human. Thus, in some 
embodiments, the invention provides a method of regulating 
the Wnt pathway in a subject. In other embodiments, the 
invention provides a method of modulating the Wnt p-catenin 
signaling. 

Methods Relating to Tyrosine Kinases 

In another aspect, the present invention provides a method 
of inhibiting a tyrosine kinase in a subject and/or a method of 
treating a biological condition mediated by a tyrosine kinase 
in a subject. The tyrosine kinase is Cdc2 kinase. Fyn, Lck, 
c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDGFRp, 
FGFR3, FLT-3, orTie-2. In some embodiments, the tyrosine 
kinase is Cdc2 kinase, Fyn, Lck, or Tie-2 and in some other 
embodiments, the tyrosine kinase is c-Kit, c-ABL, p60src, 
FGFR3, VEGFR3, PDGFRa, PDGFRp, or FLT-3. The meth- 
ods include administering to the subject a compound of Struc- 
ture I, a tautomer of the compound, a pharmaceutical^ 
acceptable salt of the compound, a pharmaceutical^ accept- 
able salt of the tautomer, or mixtures thereof. In the method of 
inhibiting a tyrosine kinase, the tyrosine kinase is inhibited in 
the subject after administration. Structure I has the following 
formula: 




where, 

A, B, C, and D are independently selected from carbon or 
nitrogen; 

R 1 is selected from — H, — F, —CI, —Br, —1, — CN, 
— N0 2 , substituted and unsubstituted alkyl groups hav- 



Case 1:09-cv-01 201 -RMC Document 1-2 Filed 06/30/2009 Page 65 of 190 



US 7,470, 

91 

ing from 1 to 12 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted aryl groups, substi- 
tuted and unsubstituted aralkyl groups, substituted and 
unsubstituted heterocyclyl groups, substituted and 5 
unsubstituted heterocyclylalkyl groups, — SH, substi- 
tuted and unsubstituted — S-alkyl groups, substituted 
and unsubstituted — S -heterocyclyl groups, — OH, sub- 
stituted and unsubstituted alkoxy groups* substituted 
and unsubstituted heterocyclyloxy groups, substituted 10 
and unsubstituted heterocyclylalkoxy groups, — NH 2 , 
substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(alkyl) 2 groups, sub- 
stituted and unsubstituted — N(H)(heterocyclyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyl) 15 
groups, substituted and unsubstituted — N(heterocy- 
clyl) 2 groups, substituted and unsubstituted — N(H) 
(heterocyclylalkyl) groups, substituted and unsubsti- 
tuted — N(alkyl)(heterocyclylalkyl) groups, substituted 
and unsubstituted — N(heterocyclylalkyl) 2 groups, sub- 20 
stituted and unsubstituted — N(H)— C(=0)-alkyl 
groups, substituted and unsubstituted — N(H) — C 
(=0)-heterocyclyl groups, substituted and unsubsti- 
tuted — N(H>— C(=0)-hcterocyclylalkyl groups, sub- 
stituted and unsubstituted — N(alkyl>S(=0) 2 -alkyl 25 
groups, substituted and unsubstituted — N(alkyl)-S 
(=0) 2 -heterocyclyl groups, substituted and unsubsti- 
tuted — N(alkvl)-S(=0) 2 -heterocyclylalkyl groups, 
substituted and unsubstituted — C(=0)-alkyl groups, 
substituted and unsubstituted — C(=0)-heterocyclyl 30 
groups, substituted and unsubstituted — C(=0)-hetero- 
cyclylalkyl groups, — C(— O) — NH 2 , substituted and 
unsubstituted — C(==0)— N(H)(alkyl) groups, substi- 
tuted and unsubstituted — C{=0)— N(alkyl) 2 groups, 
substituted and unsubstituted — C(=0)— N(H)(hetero- 35 
cyclyl) groups, substituted and unsubstituted 
— C(==0) — N(alkyl)(heterocyclyl) groups, substituted 
and unsubstituted — C(=0)—N (heterocyclyl ) 2 groups, 
substituted and unsubstituted — C(=0)— N(H)(hetero- 
cyclylalkyl) groups, substituted and unsubstituted 40 
— C(=^)-^(alkyl)(heterocyclylaIkyl) groups, substi- 
tuted and unsubstituted — C(=0) — N(heterocyclyla- 
lkyl) 2 groups, — C0 2 H, substituted and unsubstituted 
— C(=0)—0-alkyl groups, substituted and unsubsti- 
tuted — C(=0) — O-heterocyclyl groups, or substituted 45 
and unsubstituted — C(r=0) — Oheterocyclylalkyl 
groups; 

R 2 and R 3 are independently selected from — H, — F, — G, 
— Br, — I, — N0 2 , — CN, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 50 
ruted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted aryl 
groups, substituted and unsubstituted aralkyl groups, 
substituted and unsubstituted heterocyclyl groups, sub- 
stituted and unsubstituted heterocyclylalkyl groups, 55 
— SH, substituted and unsubstituted —S-alkyl groups, 
substituted and unsubstituted — S(=0) 2 — O-alkyl 
groups, substituted and unsubstituted — S(=0) 2 -alkyl 
groups, substituted and unsubstituted — S(=0)2-het- 
erocyclyl groups, — S(=0) 2 — NH 2 , substituted and 60 
unsubstituted — S(=0) 2 — N(H)(aIkyl) groups, substi- 
tuted and unsubstituted — S(=0) 2 — N(alkyl) 2 groups, 
substituted and unsubstituted — S(=0)-alkyl groups, 
substituted and unsubstituted — S(=0)-heterocyclyl 
groups, — OH, substituted and unsubstituted alkoxy 65 
groups, substituted and unsubstituted aryloxy groups, 
substituted and unsubstituted heterocyclyloxy groups, 
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substituted and unsubstituted heterocyclylalkoxy 
groups, — NH 2 , substituted and unsubstituted — N(H) 
(alkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
— N(H)(aryl) groups, substituted and unsubstituted 
— N(alkyl)(aryl) groups, substi tuted and unsubstituted 
— N(aryl) 2 groups, substituted and unsubstituted 
— N(H)(aralkyl) groups, substimted and unsubstituted 
— N(alkyl)(aralkyl) groups, substituted and unsubsti- 
tuted — N(aralkyl) 2 groups, substituted and unsubsti- 
tuted — N(H)(heterocyclyl) groups, substituted and 
unsubstituted — N(alkyl)(beterocyclyl) groups, substi- 
mted and unsubstituted — N(heterocyclyl) 2 groups, sub- 
stituted and unsubstituted — N(H)(heterocyclylalkyl) 
groups, substimted and unsubstituted — N(alkyl)(het- 
erocyclylalkyl) groups, substituted and unsubstituted 
— N(heterocyclylalkyl) 2 groups, substituted and unsub- 
stituted — N(H) — C(=0)-alkyl groups, substimted and 
unsubstituted — N(alkyl)-C(=0)-alkyl groups, substi- 
mted and unsubstituted — N(H) — C(— 0)-aryl groups, 
substituted and unsubstituted — N(alkyl)-C(rr=0)-aryl 
groups, substimted and unsubstituted — N(H) — C 
(— 0)-aralkyl groups, substimted and unsubstituted 
— N(alkyl)-C(=0>aralkyl groups, substituted and 
unsubstituted — N(H)— C(=0)-heterocyclyl groups, 
substituted and unsubstituted — N(alkyl)-C(=0)-het- 
erocyclyl groups, substimted and unsubstituted 
— N(H) — C(==0)-heterocyclylalkyl groups, substi- 
mted and unsubstituted — N(alkyl)-C(==0)-heterocy- 
clylalkyl groups, substimted and unsubstituted 
— N(H) — S(=0) 2 -alkyl groups, substimted and unsub- 
stituted — N(H) — S(— 0) 2 -aryl, substituted and unsub- 
stituted — N(H) — S(=0) 2 -heterocyclyl groups, substi- 
tuted and unsubstituted — C(=0)-alkyl groups, 
substituted and unsubstituted — C(— 0)-aryl, substi- 
mted and unsubstituted — C(=0)-aralkyl, substimted 
and unsubstituted — C(=0)-heterocyclyl groups, sub- 
stituted and unsubstituted — C(=0)-heterocyclylalkyl 
groups, — C(=0) — NH 2 , substituted and unsubstituted 
— C(=0) — N(H)(alkyl) groups, substimted and unsub- 
stituted — C(=0) — N(alkyl) 2 groups, substituted and 
unsubstituted — C(=0) — N(HXaryl) groups, substi- 
tuted and unsubstituted — C(^0)— N(alkylXaryl) 
groups, substimted and unsubstituted — C(=0) — N 
(aryl) 2 groups, substituted and unsubstituted 
— C(=0)— N(H)(aralkyl) groups, substituted and 
unsubstituted — C(=Q) — N(alkyl)(aralkyl) groups, 
substituted and unsubstituted — C(=0) — N(aralkyl) 2 
groups, substituted and unsubstituted — C(^O) — N(H) 
(heterocyclyl) groups, substimted and unsubstituted 
— C(=0) — N(alkyl)(heterocyclyl) groups, substituted 
and unsubstituted — C(=0) — N(heterocyclyl) 2 groups, 
substituted and unsubstituted — C(=0) — N(H)(hetero- 
cyclylalkyl) groups, substituted and unsubstituted 
— C(=0) — N(alkylXheterocycIylalkyl) groups, substi- 
tuted and unsubstituted — C(=0) — N(heterocyclyla- 
lkyl) 2 groups. — C0 2 H, substimted and unsubstituted 
— C(=0)— O-alkyl groups, C(=0) — O-aryl groups 
— C(=0) — O-aralkyl groups, substimted and unsubsti- 
tuted — C(=0) — O-heterocyclyl groups, or substimted 
and unsubstituted — C(=0) — O-heterocyclylalkyl 
groups; 
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R 4 is selected from — H or substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms; 

R 5 and R 8 are independently selected from — H, — F, —CI , 
— Br, — 1, — CN, — N0 2 , substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted hetero- 
cyclyl groups, substituted and unsubstituted heterocy- 
clylalkyl groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, substituted and unsubstituted heterocy- 
clylalkoxy groups; or R 5 may be absent if A is nitrogen; 
or R 8 may be absent if D is nitrogen; 

R 6 and R 7 are independently selected from — H, — F, — CI, 
— Br, — I, — CN, — N0 2 , substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted aryl 
groups, substituted and unsubstituted arylakyl groups, 
substituted and unsubstituted heterocyclyl groups, sub- 
stituted and unsubstituted heterocyclylalkyl groups, 
— SH, substituted and unsubstituted — S-alkyl groups, 
substituted and ttnsubslituted — S-heterocyclyl groups, 
— S(~0) 2 — Nil 2 , substituted and unsubstituted 
— S(=0) 2 — N(H)(alkyl) groups, substituted and 
unsubstituted — S(=0) 2 — N(alkyl) 2 groups, — OH, 
substituted and unsubstituted alkoxy groups, substituted 
and unsubstituted heterocyclyloxy groups, substituted 
and unsubstituted heterocyclylalkoxy groups, — NH 2 , 
substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(alkyl) 2 groups, sub- 
stituted and unsubstituted — N(H)(heterocyclyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyl) 
groups, substituted and unsubstituted — N(hetemcy- 
clyl) 2 groups, substituted and unsubstituted — N(H) 
(heterocyclylalkyl) groups, substituted and unsubsti- 
tuted — N(alkyl)(heterocyclylalkyl) groups, substituted 
and unsubstituted — N(heterocyclylalkyl) 2 groups, sub- 
stituted and unsubstituted — N(H) — C(=0)-alkyl 
groups, substituted and unsubstituted — N(H) — C 
(=0)-heterocycIyl groups, substituted and unsubsti- 
tuted — N(H)— C(=0)-heterocyclylalkyl groups, sub- 
stituted and unsubstituted — N(alkyl)-C(=0)-alkyl 
groups, substituted and unsubstituted — N(alkyl)-C 
(— 0)-heterocyclyl groups, substituted and unsubsti- 
tuted — N(alkyl)-C(=0)-heterocyclylaIkyl, substituted 
and unsubstituted — N(H) — S(=0) 2 -alkyl groups, sub- 
stituted and unsubstituted — N(H)— S(=0) 2 -heterocy- 
clyl groups, substituted and unsubstituted — N(H) — S 
(=0) 2 -heterocyclylalkyl groups, substituted and 
unsubstituted — C(=0)-alkyl groups, substituted and 
unsubstituted — C(=0)-heterocyclyl groups, substi- 
tuted and unsubstituted — C(=0)-heterocyclylalkyl 
groups, — C(=0) — NH 2 , substituted and unsubstituted 
— C(=0) — N(H)(alkyl) groups, substituted and unsub- 
stituted — C(=0)— N(alkyl) 2 groups, substituted and 
unsubstituted — C(=0)— N(H)(heterocyclyl) groups, 
substituted and unsubstituted — C(=0>-N(aIkyl)(het- 
erocyclyl) groups, substituted and unsubstituted 
— C(=0)— N(heterocyclyl) 2 groups, substituted and 
unsubstituted — C(=0>— N(H)(heterocyclylalkyI) 
groups, substituted and unsubstituted — C(=0) — N 
(alkylXheterocyclylalkyl) groups, substituted and 
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unsubstituted — C(=0) — N(heterocycly!alkyl) 2 
groups, — C0 2 H, substituted and unsubstituted 
— C(=0) — O-alkyl groups, substituted and unsubsti- 
tuted — C(=0) — O-heterocyclyl groups, or substituted 
and unsubstituted — C(=0)— O-heterocyclylalkyl 
groups; or R 6 is absent if B is nitrogen: or R 7 is absent if 
C is nitrogen; 

t 9 is selected from — H, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbons, substituted and unsubstituted aryl groups, 
substituted and unsubstituted aralkyl groups, substituted 
and unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups, — OH. substi- 
tuted and unsubstituted alkoxy groups, substituted and 
unsubstituted heterocyclyloxy groups, — NH 2 , or sub- 
stituted and unsubstituted heterocyclylaminoalkyl; and 
R 10 is — H. 

In some embodiments of the method of inhibiting a 
tyrosine kinase in a subject and/or the method of treating a 
biological condition mediated by tyrosine kinase activity in a 
subject using a compound of Structure I. a tautomer of the 
compound, a pharmaceutically acceptable salt of the com- 
pound, a pharmaceutically acceptable salt of the tautomer, or 
mixtures thereof, the tyrosine kinase is FLT-3. In other 
embodiments, the tyrosine kinase is c-Kit. In still other 
embodiments, the tyrosine kinase is c-ABL. In still other 
embodiments, the tyrosine kinase is FGFR3. In still other 
embodiments, the tyrosine kinase is p60src. In still other 
embodiments, the tyrosine kinase is VEGFR3. In still other 
embodiments, the tyrosine kinase is PDGFRa. In other 
embodiments, the tyrosine kinase is PDGFRJ3. 

In some embodiments of the method of inhibiting a 
tyrosine kinase in a subject and/or the method of treating a 
biological condition mediated by tyrosine kinase activity in a 
subject using a compound of Structure I, a tautomer of the 
compound, a pharmaceutically acceptable salt of the com- 
pound, a pharmaceutically acceptable salt of the tautomer, or 
mixtures thereof, the compound of Structure I has the follow- 
ing formula. 



45 



50 




N — CH 3 



55 



60 



65 



Methods Relating to Cell Division Cycle 2 Kinase 

In some embodiments of the method of inhibiting a 
tyrosine kinase in a subject and/or the method of treating a 
biological condition mediated by tyrosine kinase activity in a 
subject using a compound of Structure I, a tautomer of the 
compound, a pharmaceutically acceptable salt of the com- 
pound, a pharmaceutically acceptable salt of the tautomer, or 
mixtures thereof, the tyrosine kinase is Cdc2, c-Kit, c-ABL, 
p60src, VEGFR3, PDGFRa, PDGFRjJ, FGFR3, or FLT-3. In 
some such methods, the Cdc2 or other kinase is inhibited in 
the subject after administration. In methods of inhibiting 
Cdc2, Structure I has the following formula: 
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where, 

A, B 3 C, and D are independently selected from carbon or 
nitrogen; 

R 1 is selected from — H : — F, — CI, —Br, —I, — CN, 20 
— N0 2J substituted and unsubstituted alkyl groups hav- 
ing from 1 to 12 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted heterocyclyl 
groups, substituted and unsubstituted heterocyclylalkyl 25 
groups. — SH. substituted and unsubstituted — S-alkyl 
groups, substinited and unsubstituted — S-heterocyclyl 
groups, — OH, substituted and unsubstituted alkoxy 
groups, substituted and unsubstituted heterocyclyloxy 
groups, substituted and unsubstituted heterocyclyla- 30 
lkoxy groups, — NH 2 , substituted and unsubstituted 
— N(H)(alkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
— N(H)(heterocyclyl) groups, substituted and unsubsti- 
tuted — N(alkyl)(heterocyclyl) groups, substituted and 35 
unsubstituted — N(heterocyclyl) 2 groups, substituted 
and unsubstituted — N(H)(heterocyclylalkyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyla- 
lkyl) groups, substituted and unsubstituted — N(hetero- 
cyclylalkyl) 2 groups, substituted and unsubstituted 40 
— N(H)— C(=0)-alkyl groups, substituted and unsub- 
stituted — N(H)--C(=0)-heterocyclyl groups, substi- 
tuted and unsubstituted — N(H) — C(=0)-heterocycly- 
lalkyl groups, substituted and unsubstituted — C(=0)- 
alkyl groups, substituted and unsubstituted — C(=0)- 45 
heterocyclyl groups, substituted and unsubstituted 
— C(=0)-heterocyclylalkyl groups, — C(=0) — NH 2 , 
substituted and unsubstituted — C(=0) — N(H)(alkyl) 
groups, substituted and unsubstituted — C(=0) — N 
(alkyl) 2 groups, substituted and unsubstituted 50 
— C(=0) — N(H)(heterocyclyl) groups, substituted and 
unsubstituted — C(=0) — N(alkyl)(heterocyclyl) 
groups, substituted and unsubstituted — C(=0) — N 
(heterocyclyl) 2 groups, substituted and unsubstituted 
— C(=0)— N(H)(heterocyclylalkyl) groups, substi- 55 
tuted and unsubstituted — C(=Oy~ N(alkyl)(heterocy- 
clylalkyl) groups, substituted and unsubstituted 
— N(heterocyclylalkyl) 2 groups, — C0 2 H, 
substituted and unsubstituted — C(=0) — O-alkyl 
groups, substituted and unsubstituted — C(=0) — O- 60 
heterocyclyl groups, or substituted and unsubstituted 
— C(=C)— O-heterocyclylalkyl groups; 

R 2 and R 3 are independently selected from — H, — F, — CI, 
— Br, — I, — N0 2 , — CN, substituted and unsubstituted 
alkyl groups having from 1 to 1 2 carbon atoms, substi- 65 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted aryl 



B2 

96 

groups, substituted and unsubstituted aralkyl groups, 
substituted and unsubstituted heterocyclyl groups, sub- 
stituted and unsubstituted heterocyclylalkyl groups, 
— SH. substituted and unsubstituted — S-alkyl groups, 
substituted and unsubstituted — S(=0) 2 — O-alkyl 
groups, substituted and unsubstituted — S(=0) 2 -alkyl 
groups, substituted and unsubstituted — S(=0) 2 -het- 
erocyclyl groups, — S(=0) 2 — NH 2 , substituted and 
unsubstituted —S(=0) 2 — N(H)(alkyl) groups, substi- 
tuted and unsubstituted — S(=0) 2 — N(alkyl) 2 groups, 
substituted and unsubstituted — S(=0) -alkyl groups, 
substituted and unsubstituted — S(—0)-heterocyclyl 
groups, — OH, substituted and unsubstituted alkoxy 
groups, substituted and unsubstituted aryloxy groups, 
substituted and unsubstituted heterocyclyloxy groups, 
substituted and unsubstituted heterocyclylalkoxy 
groups, — NH 2j substituted and unsubstituted — N(H) 
(alkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
— N(H)(aryl) groups, substituted and unsubstituted 
— N(alkyl)(aryl) groups, substituted and unsubstituted 
— N(aryl) 2 groups, substituted and unsubstituted 
— N(H)(aralkyl) groups, substituted and unsubstituted 
— N(alkyl)(aralkyl) groups, substituted and unsubsti- 
tuted — N(aralkyl) 2 groups, substituted and unsubsti- 
tuted — N(H)(heterocyclyl) groups, substituted and 
unsubstituted — N(alkyl)(heterocyclyl) groups, substi- 
tuted and unsubstituted — N(heterocyclyl) 2 groups, sub- 
stituted and unsubstituted — N(H) (heterocyclylalkyl) 
groups, substi tuted and unsubstituted — N(alky ^(het- 
erocyclylalkyl) groups, substituted and unsubstituted 
— N(heterocycly!alkyl) 2 groups, substituted and unsub- 
stituted — N(H) — C(=0)-alkyl groups, substituted and 
unsubstituted — N(alkyl)-C(— 0)-aIkyI groups, substi- 
tuted and unsubstituted — N(H)— C(— 0)-aryl groups, 
substituted and unsubstituted — N(alkyI)-C(=0)-aryl 
groups, substituted and unsubstituted — N(H) — C 
(=0)-aralkyl groups, substituted and unsubstituted 
— N(alkyl)-C(=0)-aralkyl groups, substituted and 
unsubstituted — N(H) — C(==0)-heterocyclyl groups, 
substituted and unsubstituted — N(alkyl)-C(=0)-het- 
erocyclyl groups, substituted and unsubstituted 
— N(H) — C(=rO)-heterocyclylalkyl groups, substi- 
tuted and unsubstituted — N(alkyl)-C(=0)-heterocy- 
clylalkyl groups, substituted and unsubstituted 
— N(H) — S(=0) 2 -alkyl groups, substituted and unsub- 
stituted — N(H) — S(— 0) 2 -aryl, substituted and unsub- 
stituted — N(H) — S(=0) 2 -heterocyclyl groups, substi- 
tuted and unsubstituted — C(=0)-alkyl groups, 
substituted and unsubstituted — C(=0)-aryl, substi- 
tuted and unsubstituted — C(=0)-aralkyl, substituted 
and unsubstituted — C(=0)-heterocyclyl groups, sub- 
stituted and unsubstituted — C(— 0)-neterocyclylalkyl 
groups, — C(=rO) — NH 2 , substituted and unsubstituted 
— C(=0) — N(H) (alkyl) groups, substituted and unsub- 
stituted — C(=0) — N(alkyl) 2 groups, substituted and 
unsubstituted — C(=0) — N(H)(aryl) groups, substi- 
tuted and unsubstituted — C(=0) — N(alkyl)(aryi) 
groups, substituted and unsubstituted — C(=<D) — N 
(aryl) 2 groups, substituted and unsubstituted 
— C(=0) — N(H)(aralkyl) groups, substituted and 
unsubstituted — C(=0)-— N(aIkyl)(araJkyl) groups, 
substituted and unsubstituted — C(=0>—N(aralkyl) 2 
groups, substituted and unsubstituted — C(=0) — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— C(=0}— -N(alkyl)(heterocyclyl) groups, substituted 
and unsubstituted —C(=0)-- N(heterocyclyl) 2 groups, 



Case 1 :09-cv-01201-RMC Document 1-2 Filed 06/30/2009 Page 68 of 190 



US 7,470 : 

97 

substituted and unsubstituted — C(=0) — N(H)(hetero- 
cyclylalkyl) groups, substituted and unsubstituted 
— C(=0) — N(alkyl)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — C(==0) — N(heterocyclyla- 
lkyl) 2 groups, — C0 2 H, substituted and unsubstituted 5 
— C(=0)— O-alkyl groups, C(==0) — O-aryl groups 
— C(— O) — O-aralkyl groups, substituted and unsubsti- 
tuted — C(—0) — O-heterocyclyl groups, or substituted 
and unsubstituted — C(=0) — O-heterocyclylalkyl 
groups; 10 

R 4 is selected from — H or substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms; 

R 5 and R 8 are independently selected from — H, — F, — CI, 
— Br, — I, — CN, — N0 2 , substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 15 
tuted and unsubstituted alkenyl groups having from 1 to 
1 2 carbon atoms, substituted and unsubstituted hetero- 
cyclyl groups, substituted and unsubstituted heterocy- 
clylalkyl groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted heterocy- 20 
clyloxy groups, or substituted and unsubstituted hetero- 
cyclylalkoxy groups; or R 5 may be absent if A is nitro- 
gen; or R 8 may be absent if D is nitrogen; 

R 6 and R 7 arc independently selected from — H, — F, — CI, 
— Br, — I, — CN, — N0 2 , substituted and unsubstituted 25 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted hetcro- 
cyclyl groups, substituted and unsubstituted heterocy- 
clylalkyl groups, — SH, substituted and unsubstituted 30 
— S-alkyl groups, substituted and unsubstituted — S- 
heterocyclyl groups, — S(=0) 2 — NH 2 . substituted and 
unsubstituted — S(=0) 2 — N(H)(alkyl) groups, substi- 
tuted and unsubstituted — S(=0) 2 — N(alkyl) 2 groups, 
— OH, substituted and unsubstituted alkoxy groups, 35 
substituted and unsubstituted heterocyclyloxy groups, 
substituted and unsubstituted heterocyclylalkoxy 
groups, — NH 2 , substituted and unsubstituted — N(H) 
(alkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 40 
— N(H)(heterocyclyI) groups, substituted and unsubsti- 
tuted — N(alkyl)(heterocyclyl) groups, substituted and 
unsubstituted — N(heterocyclyl) 2 groups, substituted 
and unsubstituted — N(H)(heterocyclylalkyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyla- 45 
lkyl) groups, substituted and unsubstituted — N(hetero- 
cyclylalkyl) 2 groups, substituted and unsubstituted 
— N(H)— C(=0)-alkyl groups, substituted and unsub- 
stituted — N(H)— C(=0)-heterocyclyl groups, substi- . 
tuted and unsubstituted — N(H) — C(— 0)-heterocycly- 50 
lalkyl groups, substituted and unsubstituted — C(=0)- 
alkyl groups, substituted and unsubstituted — C(=0)- 
heterocyclyl groups, substituted and unsubstituted 
— C(=rO)-heterocyclylalkyl groups, — C(=0) — NH 2 , 
substituted and unsubstituted — C(=0>— N(H)(alkyl) 55 
groups, substituted and unsubstituted — C(=0) — N 
(alkyl) 2 groups, substituted and unsubstituted 
— C(=0)— N(H)(heterocyclyl) groups, substituted and 
unsubstituted — C(=0>— N(alkyl)(heterocyclyl) 
groups, substituted and unsubstituted — C(=0) — N 60 
(heterocyclyl) 2 groups, substituted and unsubstituted 
— C(=0) — N(H)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — C(==0)--N(alkyl)(heterocy- 
clylalkyl) groups, substituted and unsubstituted 
— C(=0)— N(heterocyclylalkyI) 2 groups, — C0 2 H, 65 
substituted and unsubstituted — C(==0) — O-alkyl 
groups, substituted and unsubstituted — C(=0) — O- 
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heterocyclyl groups, or substituted and unsubstituted 
— C(=£>) — O-heterocyclylalkyl groups; or R 6 is absent 
if B is nitrogen; or R 7 is absent if C is nitrogen; 

R 9 is selected from — H, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbons, substituted and unsubstituted ary! groups, 
substituted and unsubstituted aralkyl groups, substituted 
and unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups, — OH, substi- 
tuted and unsubstituted alkoxy groups, or — NH 2 ; and 

R 10 is — H. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDG- 
FR(3, FGFR3, or FLT-3 in a subject and/or the method of 
treating a biological condition mediated by Cdc2 kinase, 
c-Kit, p60src, c-ABL, VEGFR3, PDGFRa, PDGFRp, 
FGFR3, or FLT-3 activity in a subject, 

R 1 is selected from — H, — F, —CI, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted alkyl groups hav- 
ing from 1 to 12 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted heterocyclyl 
groups, substituted and unsubstituted heterocyclylalkyl 
groups, — OH, substituted and unsubstituted alkoxy 
groups, substituted and unsubstituted heterocyclyloxy 
groups, substituted and unsubstituted heterocyclyla- 
lkoxy groups, — NH 2 , substituted and unsubstituted 
— N(H)(alkyI) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
— N(H)(heterocyclyl) groups, substituted and unsubsti- 
tuted — N(alkyl)(heterocyclyl) groups, substituted and 
unsubstituted — N(heterocyclyl) 2 groups, substituted 
and unsubstituted — N(H)(heterocyclylalkyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyla- 
lkyl) groups, or substituted and unsubstituted — N(het- 
erocyclylalkyl) 2 groups; 
R 2 and R 3 are independently selected from — H, — F. — CI, 
— Br, — I, — N0 2 , — CN, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted aryl 
groups, substituted and unsubstituted aralkyl groups, 
substituted and unsubstituted heterocyclyl groups, sub- 
stituted and unsubstituted heterocyclylalkyl groups, 
— OH, substituted and unsubstituted alkoxy. groups, 
substituted and unsubstituted aryloxy groups, substi- 
tuted and unsubstituted heterocyclyloxy groups, substi- 
tuted and unsubstituted heterocyclylalkoxy groups, 
— NH 2 , substituted and unsubstituted — N(H)(alkyl) 
groups, substituted and unsubstituted — N(alkyl) 2 
groups, substituted and unsubstituted — N(H)(aryl) 
groups, substituted and unsubstituted — N(alkyl)(aryl) 
groups, substituted and unsubstituted — N(aryl) 2 
groups, substituted and unsubstituted — N(H)(aralkyl) 
groups, substituted and unsubstituted — N(alkyl) 
(aralkyl) groups, substituted and unsubstituted 
— N(aralkyl) 2 groups, substituted and unsubstituted 
— N(H)(heterocyclyl) groups, substituted and unsubsti- 
tuted — N(alkyl)(heterocyclyl) groups, substituted and 
unsubstituted — N(heterocyclyl) 2 groups, substituted 
and unsubstituted — N(H)(heterocyclylalkyI) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyla- 
lkyl) groups, substituted and unsubstituted — N(hetero- 
cyclylalkyl) 2 groups, substituted and unsubstituted 
— C(=0) -alkyl groups, substituted and unsubstituted 
— C(=0)-heterocycly1 groups, substituted and unsub- 
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stituted — C{— 0)-heterocyclylalkyl groups, 
— C(=0) — NH 2 , substituted and unsubstituted 
— C(=0) — N(H)(alkyl) groups, substituted and unsub- 
stituted — C{=0) — N(alkyl) 2 groups, substituted and 
unsubstituted — C(=0) — N(H)(aryl) groups, substi- 5 
tuted and unsubstituted — C(=0) — N(alkyl)(aryl) 
groups, substituted and unsubstituted — C(^O) — N 
(aryl) 2 groups, substituted and unsubstituted 
— C(=0) — N(H)(aralkyl) groups, substituted and 
unsubstituted — C(=0} — N(alkyl)(aralkyl) groups, 10 
substituted and unsubstituted — C(— O) — N(aralkyl) 2 
groups, substituted and unsubstituted — C(=0) — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— C(=0) — N(alkyl)(heterocyclyl) groups, substituted 
and unsubstituted — C(=0) — N(heterocyclyl) 2 groups, 1 5 
substituted and unsubstituted — C(=0) — N(H)(hetero- 
cyclylalkyl) groups, substituted and unsubstituted 
— C(=0) — N(alkyl)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — C(=0) — N(heterocyclyla- 
lkyl) 2 groups. — C0 2 H, substituted and unsubstituted 20 
— - C(=0)— O-alkyl groups, substituted and unsubsti- 
tuted — C(— O) — O-heterocyclyl groups, or substituted 
and unsubstituted — C(=0) — O-heterocyclylalkyl 
groups; 

R 6 and R 7 are independently selected from — H, — F, — CI, 25 
— Br, — I, — CN, — N0 2 , substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted hetero- 
cyclyl groups, substituted and unsubstituted heterocy- 30 
clylalkyl groups, — S(— 0) 2 — NH 2 , substituted and 
unsubstituted — S(— 0) 2 — N(H)(alkyl) groups, substi- 
tuted and unsubstituted — S(=0) 2 — N(alkyl) 2 groups, • 
— OH, substituted and unsubstituted alkoxy groups, 
substituted and unsubstituted heterocyclyloxy groups, 35 
substituted and unsubstituted heterocyclyl alkoxy 
groups, — NH 2 , substituted and unsubstituted — N(H) 
(alkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
— N(H)(heterocyclyl) groups, substituted and unsubsti- 40 
tuted — N(alkyl)(heterocyclyl) groups, substituted and 
unsubstituted — N(heterocyclyl) 2 groups, substituted 
and unsubstituted — N(H)(heterocyclylalkyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyla- 
lkyl) groups, substituted and unsubstituted — N(hetero- 45 
cyclylalkyl) 2 groups, substituted and unsubstituted 
— N(H)— C(— 0)-alkyl groups, substituted and unsub- 
stituted — N(H)— C(=0)-heterocyclyl groups, substi- 
tuted and unsubstituted — N(H) — C(=0)-heterocycly- 
lalkyl groups, substituted and unsubstituted — C(=0)- 50 
alkyl groups, substituted and unsubstituted — C(=0)- 
heterocyclyl groups, substituted and unsubstituted 
— C(=0)-heterocyclylalkyl groups, — C(=0) — NH 2 , 
substituted and unsubstituted — C(=0)— N(H)(alkyl) 
groups, substituted and unsubstituted — C(=0) — N 55 
(alkyl) 2 groups, substituted and unsubstituted 
— C(==0) — N(H)(heterocyclyl) groups, substituted and 
unsubstituted — C(=0)— N(alkyl)(heterocyclyl) 
groups, substituted and unsubstituted — C(=0) — N 
(heterocyclyl ) 2 groups, substituted and unsubstituted 60 
— C(=0)— N(H)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — C(=0)— N(alkyl)(heterocy- 
clylalkyl) groups, substituted and unsubstituted 
— C(=0)— N(heterocyclylalkyl) 2 groups, — C0 2 H, 
substituted and unsubstituted — C(=0) — O-alkyl 65 
groups, substituted and unsubstituted — C(==0) — O- 
heterocyclyl groups, or substituted and unsubstituted 



— C(—0) — O-heterocyclylalkyl groups; or R 6 is absent 
if B is nitrogen; or R 7 is absent if C is nitrogen. 
In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDG- 
FRp, FGFR3, or FLT-3 in a subject and/or the method of 
treating a biological condition mediated by Cdc2 kinase, 
c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDGFRp, 
FGFR3, or FLT-3 activity in a subject, A, B, C, and D are all 
carbon. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, pGOsrc, VEGFR3, PDGFRa, PDG- 
FRp, FGFR3, or FLT-3 in a subject and/or the method of 
treating a biological condition mediated by Cdc2 kinase, 
c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDGFRp, 
FGFR3, or FLT-3 activity in a subject, one of A or D is 
nitrogen, and B and C are both carbon. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDG- 
FRP, FGFR3, or FLT-3 in a subject and/or the method of 
treating a biological condition mediated by Cdc2 kinase, 
c-Kit, c-ABL, P 60src, VEGFR3, PDGFRa, PDGFRp, 
FGFR3, or FLT-3 activity in a subject, R 9 is selected from 
— H, substituted and unsubstituted straight and branched 
chain alkyl groups having from 1 to 8 carbon atoms, substi- 
tuted and unsubstituted cycloalkyl groups, substituted and 
unsubstituted aryl groups, substituted and unsubstituted 
aralkyl groups, substituted and unsubstituted heterocyclyl 
groups, substituted and unsubstituted heterocyclylalkyl 
groups, substituted and unsubstituted alkoxy groups, or 
— NH 2 . 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDG- 
FRP, FGFR3, or FLT-3 in a subject and/or the method of 
treating a biological condition mediated by Cdc2 kinase, 
c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDGFRp, 
FGFR3, or FLT-3 activity in a subject, R 9 is selected from 
— H, unsubstituted straight and branched chain alkyl groups 
having from 1 to 8 carbon atoms, substituted and unsubsti- 
tuted cycloalkyl groups, substituted and unsubstituted aryl 
groups, substituted and unsubstituted aralkyl groups, substi- 
tuted and unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups, substituted and 
unsubstituted alkoxy groups, substituted and unsubstituted 
hydroxyalkyl groups, — NH 2 . substituted and unsubstituted 
dialkylaniinoalkyl groups, substituted and unsubstituted 
alkylaminoalkyl groups, or substituted and unsubstituted 
arninoalkyl groups. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDG- 
FRP, FGFR3, or FLT-3 in a subject and/or the method of 
treating a biological condition mediated by Cdc2 kinase, 
c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDGFRp, 
FGFR3, or FLT-3 activity in a subject, R 9 is selected from 
— H, substituted and unsubstituted cycloalkyl groups, substi- 
tuted and unsubstituted aralkyl groups, substituted and 
unsubstituted saturated heterocyclyl groups, substituted and 
unsubstituted condensed unsaturated heterocyclyl groups, 
substituted and unsubstituted heterocyclylalkyl groups 
wherein the heterocyclyl moiety is saturated, or substituted 
and unsubstituted arninoalkyl groups. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDG- 
FRP, FGFR3, or FLT-3 in a subject and/or the method of 
treating a biological condition mediated by Cdc2 kinase, 
c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDGFRp, 
FGFR3, or FLT-3 activity in a subject, R 9 is selected from 
4-aminomethylbenzyl groups, benzimidazolyl groups, qui- 
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nuclidinyl groups, piperidinyl groups, piperidinylalkyl 
groups, pyrroHdinyl groups, pyrrolidinylalkyl groups, 
N-alkylpyrrolidinylalkyl groups, imidazolylalkyl groups, tet- 
rahydrofuranylalkyl groups, aminocyclohexyl groups, 
hydroxy eye lohexyl groups, or 2,2-dimethy1-3-aminopropyl 
groups. In some such embodiments, R 9 is a quinuclidinyl 
group. In other such embodiments, R 9 is a quinuclidin-3-yl 
group. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDG- 
FRp, FGFR3. or FLT-3 in a subject and/or the method of 
treating a biological condition mediated by Cdc2 kinase, 
c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDGFRp, 
FGFR3, or FLT-3 activity in a subject, R 9 is selected from 
monocyclic, bicyclic, and polycyclic saturated heterocyclyl 
groups. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDG- 
FRp, FGFR3. or FLT-3 in a subject and/or the method of 
treating a biological condition mediated by Cdc2 kinase, 
c-Kit, c-ABL, p60src, VEGFR3, PDGFRa, PDGFRp, 
FGFR3, or FLT-3 activity in a subject, R 9 is — H. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, 
PDGFRP, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src : FGFR3, VEGFR3, PDGFRa, PDGFRp, or 
FLT-3 activity in a subject, R 1 is selected from — H, — F, 
— CI, — Br, — I, substituted and unsubstituted straight and 
branched chain alkyl groups having from 1 to 8 carbon atoms, 
substituted and unsubstituted cycloalkyl groups, substituted 
and unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups, substituted and 
unsubstituted alkoxy groups, substituted and unsubstituted 
heterocyclyloxy groups, or substituted and unsubstituted het- 
erocyclylalkoxy groups. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, 
PDGFRP, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, PDGFRp, or 
FLT-3 activity in a subject, R 1 is selected from — H, — F, 
— CI, substituted and unsubstituted straight or branched 
chain alkoxy, substituted and unsubstituted piperidinyloxy, 
substituted and unsubstituted morpholinyl, or substituted and 45 
unsubstituted piperazinyl. In some such embodiments, R 1 is 
selected from — H, — F, — CI. methoxy, N-methylpiperidin- 
3-yloxy, N-methylpiperidin-4-yloxy, morpholin-4-yl, N-me- 
thylpiperazin-4-yl, or N-ethylpiperazin-4-yl. In other such 
embodiments, R 1 is — H. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, 
PDGFRp, or FLT-3 in a subject and/or the method of treating 
a bioiogical condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, PDGFRp, or 
FLT-3 activity in a subject, R 2 is selected from — H, — F, 
—CI, —Br, —I, — N0 2 , — CN, substituted and unsubstituted 
straight and branched chain alkyl groups having from 1 to 12 
carbon atoms, substituted and unsubstituted cycloalkyl 
groups, substituted and unsubstituted aryl groups, substituted 
and unsubstituted aralkyl groups, substituted and unsubsti- 
tuted heterocyclyl groups, substituted and unsubstituted het- 
erocyclylalkyl groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted heterocyclyla- 
lkoxy groups, — NH 2 , substituted and unsubstituted — N(H) 
(alkyl) groups, substituted and unsubstituted — N(alkyl) 2 
groups, — C(—0) — NH 2 , substituted and unsubstituted 
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— C(=0) — N(M)(aryl) groups, substituted and unsubsti- 
tuted — C(=0) — N(alkyl)(aryl) groups, substituted and 
unsubstituted — C(=0>— N(aryl) 2 groups, substituted and 
unsubstituted — C(=0) — N(H)(aralkyl) groups, substituted 
and unsubstituted — C(— O) — N (alkyl) (aralkyl) groups, sub- 
stituted and unsubstituted — C(— O)— N(aralkyl) 2 groups, or 
— C0 2 H. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, 
PDGFRp, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, PDGFRp, or 
FLT-3 activity in a subject, R 2 is selected from — H, — CI, 
— F. — Br, — I, — N0 2 , — CN, substituted and unsubstituted 
straight or branched chain alkyl having from 1 to 8 carbons, 
substituted and unsubstituted phenyl groups, substituted and 
unsubstituted thiophene groups, substituted and unsubsti- 
tuted 1,2,3,6-tetrahydropyridinyl groups, substituted and 
unsubstituted pyridinyl groups, substituted and unsubstituted 
straight or branched chain alkoxy groups, substituted and 
unsubstituted pyridinylalkoxy groups, substituted and unsub- 
stituted dialkylamino groups, or — C0 2 H. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, 
PDGFRp, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src, FGFR3. VEGFR3, PDGFRa, PDGFRp, or 
FLT-3 activity in a subject, R 2 is a substituted and unsubsti- 
tuted aryl group selected from phenyl, 2-hydroxyphenyl, 

2- amino-4-carboxyphenyl, 2, 6-difluorophenyl, 3-methox- 
yphenyl, 3-carboxyphenyl, 3-acetylphenyl, 3-aminophenyl, 

3 - hydroxy phenyl, 3-acetamidophenyl, 3-carboxamidophe- 
nyl, 4-cyanophenyl, 4-hydroxyphenyl, 4 -methoxy phenyl, or 

4- carboxypheny 1 . 
In some embodiments of the method of inhibiting Cdc2 

kinase, c-Kit, c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, 
PDGFRp, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, PDGFRp, or 
FLT-3 activity in a subject, R 2 is selected from — H, — F, 
— CI, — Br, — I, methyl, methoxy, or — C0 2 H. In some such 
embodiments, R 2 is — C0 2 H. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, 
PDGFRP, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, PDGFRP, or 
FLT-3 activity in a subject, R 3 is selected from — H, — F, 
—CI, — Br, — I, — CN, substituted and unsubstituted straight 
or branched chain alkyl groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted cycloalkyl groups, sub- 
stituted and unsubstituted aryl groups, substituted and unsub- 
stituted aralkyl groups, substituted and unsubstituted hetero- 
cyclyl groups, substituted and unsubstituted 
heterocyclylalkyl groups, — OH, substituted and unsubsti- 
tuted alkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, substituted and unsubstituted heterocyclyla- 
lkoxy groups, substituted and unsubstituted — N(H)(alkyl) 
groups, substituted and unsubstituted — N(alkyl) 2 groups, or 
substituted and unsubstituted — N(H) (heterocyclylalkyl) 
groups. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, 
PDGFRP, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src, FGFR3, or VEGFR3, PDGFRa, PDGFRp, 
FLT-3 activity in a subject, R 3 is selected from — H, — F, 
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— CI, — Br. — I, — CN, substituted and unsubstituted straight 
or branched chain alkyl groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted phenyl groups, substi- 
tuted and unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups. — -OH, unsubstituted 5 
straight or branched chain alkoxy groups, dialkylami- 
noalkoxy groups, substituted and unsubstituted pyrrolidiny- 
lalkoxy groups, substituted and unsubstituted pyrrolidinon- 
ealkoxy, substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(alkyl) 2 groups, or substi- to 
tuted and unsubstituted — N(H)(pyrrolidinylalkyl) groups. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src : FGFR3, VEGFR3, PDGFRa, 
PDGFRp, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 15 
c-ABL, p60src : FGFR3, VEGFR3, PDGFRa, PDGFRp, or 
FLT-3 activity in a subject, R 3 is selected from methoxy, 

3- acetamidophenyl groups, 4-carboxamidophenyl groups, 

4- carboxyphenyl groups. 2-alkylimidazolyl groups, N-alky- 
lpiperazinyl groups, 3-substituted pyrrolidinyl groups, 4-car- 20 
boxyamidopiperidinyl groups, dimethylamino groups, or 
— N(H)(cyclohexylalkyl) groups wherein the cyclohexyl 
moiety is substituted with hydroxy. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src : FGFR3, VEGFR3. PDGFRa, 25 
PDGFRP, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, PDGFRp, or 
FLT-3 activity in a subject, R 3 is selected from — H, — F, 
— CI, — Br, methoxy, and dimethylamino groups. 30 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src : FGFR3, VEGFR3, PDGFRa, 
PDGFRp, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, PDGFRp, or 35 
FLT-3 activity in a subject, R 4 is selected from — H or — CH 3 . 
In some such embodiments, R 4 is — H. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, FGFR3, VEGFR3. PDGFRa, 
PDGFRp, or FLT-3 in a subject and/or the method of treating 40 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src : FGFR3, VEGFR3, PDGFRa, PDGFRp, or 
FLT-3 activity in a subject, R 5 and R 8 are independently 
selected from — H, — F, — OH, or saturated heterocyclyl 
groups; or R 5 is absent if A is nitrogen; or R 8 is absent if D is 45 
nitrogen. In some such embodiments, A and D are both car- 
bon, R 5 is — H, and R 8 is — H. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src 5 FGFR3, VEGFR3, PDGFRa, 
PDGFRP, or FLT-3 in a subject and/or the method of treating 50 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src : FGFR3, VEGFR3, PDGFRa, PDGFRp, or 
FLT-3 activity in a subject, R 6 and R 7 are independently 
selected from — H, — F. —CI, —Br, —I, — CN, substituted 
and unsubstituted straight and branched chain alkyl groups 55 
having from 1 to 8 carbon atoms, substituted and unsubsti- 
tuted heterocyclyl groups, substituted and unsubstituted het- 
erocyclylalkyl groups, substituted and unsubstituted 
— S(=0) 2 — N(H)(alkyl) groups, substituted and unsubsti- 
tuted — S(=0) 2 — N(alkyl) 2 groups. — OH, substituted and 60 
unsubstituted alkoxy groups, substituted and unsubstituted 
heterocyclyloxy groups, substituted and unsubstituted het- 
erocyclylalkoxy groups, substituted and unsubstituted 
— N(H)(alkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted — N(H) 65 
(heterocyclyl) groups, substituted and unsubstituted 
— N(alkyl)(heterocyclyl) groups, substituted and unsubsti- 
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tuted — N(H)(heterocyclylalkyl) groups, substituted and 
unsubstituted — N(alkyl)(heterocyclylalkyl) groups, substi- 
tuted and unsubstituted — C(=0)-heterocyclyl groups, sub- 
stituted and unsubstituted — C(=0) — N(H)(alkyl) groups, 
substituted and unsubstituted — C(=0) — N(alkyl) 2 groups, 
substituted and unsubstituted — C(=0) — N(H)(heterocy- 
clyl) groups, or substituted and unsubstituted — C(=0) — N 
(alkyl )(heterocyclyl) groups; or R 6 is absent if B is nitrogen: 
or R 7 is absent if C is nitrogen. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, 
PDGFRp, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src, FGFR3. VEGFR3, PDGFRa, PDGFRp, or 
FLT-3 activity in a subject, R c and R 7 are independently 
selected from — H, — F, — CI, — CN, substituted and unsub- 
stituted straight and branched chain alkyl groups having from 
1 to 8 carbon atoms, substituted and unsubstituted heterocy- 
clyl groups, substituted and unsubstituted heterocyclylalkyl 
groups, substituted and unsubstituted — S(— 0) 2 — N(alkyl) 2 
groups. — OH, substituted and unsubstituted straight and 
branched chain alkoxy groups, substituted and unsubstituted 
pyrrolidinyloxy groups, substituted and unsubstituted pip- 
eridinyloxy groups, substituted and unsubstituted pyrrolidi- 
nylalkoxy groups, substituted and unsubstituted tetrahydro- 
ruranylalkoxy groups, substi tuted and unsubstituted 
morpholinylalkoxy groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted — N(H) 
(piperidinyl) groups, substituted and unsubstituted 
— N(alkyl)(piperidinyl) groups, substituted and unsubsti- 
tuted — N(H)(piperidinylalkyl) groups, substituted and 
unsubstituted — C(=0)-heterocyclyl groups, substituted and 
unsubstituted — C(— O) — N(alkyl) 2 groups, or substituted 
and unsubstituted — C(=0)—N(alkyl)(heterocyclyl) 
groups; or R 6 is absent if B is nitrogen; or R 7 is absent if C is 
nitrogen. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, 
PDGFRp, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src, FGFR3. VEGFR3, PDGFRa, PDGFRp, or 
FLT-3 activity in a subject, R 6 and R 7 are independently 
selected from — H, — F, — CI, — CN, substituted and unsub- 
stituted straight and branched chain alkyl groups having from 
1 to 8 carbon atoms, substituted and unsubstituted pyrrolidi- 
nyl groups, substituted and unsubstituted morpholinyl 
groups, substituted and unsubstituted piperazinyl groups, 
substituted and unsubstituted diazepinyl groups, substituted 
and unsubstituted triazolyl groups, substituted and unsubsti- 
tuted thiomorpholine 1 -oxide groups, substituted and unsub- 
stituted pyridinylalkyl groups, substituted and unsubstituted 
— S(=0) 2 — N(alkyl) 2 groups, — OH, substituted and unsub- 
stituted straight and branched chain alkoxy groups, substi- 
tuted and unsubstituted heterocyclyloxy groups, substituted 
and unsubstituted heterocyclylalkoxy groups, substituted and 
unsubstituted — N(alkyl)2 groups, substituted and unsubsti- 
tuted — N(H)(heterocyclyl) groups, substituted and unsubsti- 
tuted — N(alkyl)(heterocyclyl) groups, substituted and 
unsubstituted — N(H)(heterocyclylalky 1) groups, substituted 
and unsubstituted — C(3zzO)—-N(alkyl) 2 groups, substituted 
and unsubstituted — C(=0) — N(alkyl)(piperidinyl) groups, 
substituted and unsubstituted — C(=0>(morpholin-4-yl) 
groups, or substituted and unsubstituted — C(=0)-{piper- 
azin-l-yl) groups; or R 6 is absent if B is nitrogen; or R 7 is 
absent if C is nitrogen. In some such embodiments, R 6 and R 7 
are independently selected from — H, — F, — CI, — CN, or 
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— OH; or R 6 is absent if 13 is nitrogen; or R 7 is absent if C is 
nitrogen. In other such embodiments, B and C are both carbon 
and R 6 and R 7 are both — H. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, FGFR3, VEGFR3. PDGFRa, 
PDGFRp, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src, FGFR3, VEGFR3, PDGFRct, PDGFR(3, or 
FLT-3 activity in a subject, A, B, C, and D are all carbon, and 
R 5 , R 6 , R 7 5 and R 8 are all — H. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src, FGFR3, VEGFR3. PDGFRa, 
PDGFRp, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src : FGFR3, VEGFR3, PDGFRa, PDGFRp, or 
FLT-3 activity in a subject, the IC 50 value of the compound is 
less than or equal to 1 0 u.M with respect to Cdc2 kinase, c-Kit, 
c-ABL, p60src, FGFR3, VEGFR3, PDGFRa, PDGFRp, or 
FLT-3. In other such embodiments, the IC 50 value is less than 
or equal to 1 uM, is less than or equal to 0.1 uM, is less than 
or equal to 0.050 fiM, is less than or equal to 0.030 uM, is less 
than or equal to 0.025 uM, or is less than or equal to 0.010 uM. 

In some embodiments of the method of inhibiting Cdc2 
kinase, c-Kit, c-ABL, p60src ; FGFR3, VEGFR3. PDGFRa, 
PDGFRp, or FLT-3 in a subject and/or the method of treating 
a biological condition mediated by Cdc2 kinase, c-Kit, 
c-ABL, p60src ; FGFR3, VEGFR3, PDGFRa, PDGFRp, or 
FLT-3 activity in a subject, the subject is a mammal or is a 
human. 

In some embodiments of the method of treating a biologi- 
cal condition mediated by Cdc2 kinase, c-Kit, c-ABL, p60src, 
FGFR3, VEGFR3, PDGFRa, PDGFRp, or FLT-3 activity in 
a subject, the biological condition is cancer. 

Methods Relating to FYN Oncogene Kinase Related 
to SRC, FGR, YES 
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In some embodiments of the method of inhibiting a 
tyrosine kinase in a subject and/or the method of treating a 40 
biological condition mediated by tyrosine kinase activity in a 
subject using a compound of Structure I, a tautomer of the 
compound, a pharmaceutically acceptable salt of the com- 
pound, a pharmaceutically acceptable salt of the tautomer, or 
mixtures thereof, the tyrosine kinase is Fyn. In some such 45 
methods, the Fyn is inhibited in the subject after administra- 
tion. In methods of inhibiting Fyn, Structure I has the follow- 
ing formula: 



50 



55 



60 




where: 

A, B, C, and D are independently selected from carbon or 
nitrogen; 



R 1 and R 3 are independently selected from — H. — F, — CI, 
— Br, — I, — CN, — N0 2 , or substituted and unsubsti- 
tuted straight and branched chain alkyl groups having 
from 1 to 8 carbon atoms; 

R 2 is selected from — H, — F, — CI, —Br, —1, — CN, 
— N0 2 , substituted and unsubstituted alkyl groups hav- 
ing from 1 to 1 2 carbon atoms, substituted and unsub- 
stituted aryl groups, or substituted and unsubstituted 
aralky! groups; 

R 4 is selected from — H or substituted and unsubstituted 
straight and branched chain alkyl groups having from 1 
to 8 carbon atoms; 

R 5 and R 8 are independently selected from — H or substi- 
tuted and unsubstituted straight and branched chain 
alkyl groups having from 1 to 8 carbon atoms; or R 5 may 
be absent if A is nitrogen; or R 8 may be absent if D is 
nitrogen; 

R 6 and R 7 are independently selected from — H. — F. — CI, 
— Br. — 1, — CN, — N0 2 , substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted hetero- 
cyclyl groups, substituted and unsubstituted heterocy- 
clylalkyl groups, — SH, substituted and unsubstituted 
— S-alkyl groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted heterocy- 
clyloxy groups, substituted and unsubstituted heterocy- 
clylalkoxy groups, — NH 2 , substituted and unsubsti- 
tuted — N(H)(alkyl) groups, substituted and 
unsubstituted — N(alkyl) 2 groups, substituted and 
unsubstituted — N(H)(heterocyclyl) groups, substituted 
and unsubstituted — N(alkyl)(heterocycIyl) groups, 
substituted and unsubstituted — N(heterocyclyl) 2 
groups, substituted and unsubstituted — N(H)(heterocy- 
clylalkyl) groups, substituted and unsubstituted 
— N(alkyl)(heterocyclylalkyl) groups, substituted and 
unsubstituted — N(heterocyclylalkyl) 2 groups, substi- 
tuted and unsubstituted — N(H) — C(^0)-alkyl groups, 
substituted and unsubstituted — N(H) — C(=0)-hetero- 
cyclyl groups, substituted and unsubstituted — N(H) — 
C(=0)-heterocyclylalkyl, substituted and unsubsti- 
tuted — N(alkyl)-C(— 0)-alkyl groups, substituted and 
unsubstituted — N(alkyl)-C(==0)-heterocyclyl groups, 
substituted and unsubstituted — N(alkyl)-C(r=0)-het- 
erocyclylalkyl, substituted and unsubstituted — N(H) — 
S(=0) 2 -aIkyl groups, substituted and unsubstituted 
— N(H) — S(=0) 2 -heterocyclyl groups, substituted and 
unsubstituted — N(H)^S(=0) 2 -heterocyclylalkyl 
groups, substituted and unsubstituted — C(==0)-alkyl 
groups, substituted and unsubstituted — C(=0)-hetero- 
cyclyl groups, substituted and unsubstituted — C(=0)- 
heterocyclylalkyl groups, — C(=0) — NH 2 , substituted 
and unsubstituted — C(=0) — N(H)(alkyl) groups, sub- 
stituted and unsubstituted — C(=0) — N(alkyl) 2 
groups, substituted and unsubstituted — C(=0) — N(H) 
(heterocyclyl) groups, substituted and unsubstituted 
— C(=0)— N(alkyl)(heterocyclyl) groups, substituted 
and unsubstituted — -C(—0}~ N(H)(heterocyclylalkyl) 
groups, substituted and unsubstituted — C(=0) — N 
(alkyl)(heterocyclylalkyl) groups, — C0 2 H, substituted 
and unsubstituted — C(=0}— O-alkyl groups, substi- 
tuted and unsubstituted — C(=0) — O-heterocyclyl 
groups, or substituted and unsubstituted — C(=0>— O- 
heterocyclylalkyl groups; or R 6 may be absent if B is 
nitrogen; or R 7 may be absent if C is nitrogen; 

R 9 is selected from — H, substituted and unsubstituted 
alkyl groups having from 1 to 1 2 carbon atoms, substi- 
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tuted and unsubstituted alkenyl groups having from 1 to In some embodiments of the method of inhibiting Fyn in a 

12 carbon atoms, substituted and unsubstituted hetero- subject and/or the method of treating a biological condition 

cycl yl groups, substituted and unsubstituted heterocy- mediated by Fyn activity in a subject, R 9 is selected from — H, 

clylalkyl groups, substituted and unsubstituted alkoxy substituted and unsubstituted quinuclidinyl groups, substi- 

groups, substituted and unsubstituted heterocyclyloxy 5 tuted and unsubstituted piperidinyl groups, substituted and 

groups, or substituted and unsubstituted heterocyclyla- unsubstituted N-alkylpiperidinyl groups, substituted and 

lkoxy ; and unsubstituted piperidinylalkyl groups, substituted and unsub- 

R 10 is h. stituted pyrrolidinyl groups, substituted and unsubstituted 

In some embodiments of the method of inhibiting Fyn in a N-alkyl -pyrrolidinyl, or substituted and unsubstituted pyrro- 

subject and/or the method of treating a biological condition 10 lidinylalkyl groups. In some such embodiments, R is— H. 

mediated by Fvn activity in a subject, R 6 and R 7 are indepen- In some embodiments of the method of inhibiting Fyn in a 

dently selected from — H, — F, —CI, —Br, —1, substituted subject and/or the method of treating a biological condition 

and unsubstituted alkyl groups having from 1 to 8 carbon mediated by Fyn activity in a subject, R 9 is selected from 

atoms, substituted and unsubstituted heterocyclyl groups, quinuclidin-3-yl, piperidin-3-yl piperidin-4-yl ; N-methylpi- 

substituted and unsubstituted heterocyclylalkyl groups, 15 peridin^-yl, 3-piperidinylmethyl, or pyrrolidin-3-yl. 

— OH, substituted and unsubstituted alkoxy groups, substi- In some embodiments of the method of inhibiting Fyn in a 

tuted and unsubstituted heterocyclyloxy, substituted and subject and/or the method of treating a biological condition 

unsubstituted heterocyclylalkoxy, — NH 2 , substimted and mediated by Fyn activity in a subject, R 1 and R 3 are indepen- 

unsubsti tuted — N(H)(alkyl) groups, substituted and unsub- dently selected from — H or — F. In some such embodiments, 

stituted — N(alkyl) 2 groups, substimted and unsubstituted 20 R l is — H. 

— N(H)(heterocyclyl) groups, substituted and unsubstituted In some embodiments of the method of inhibiting Fyn in a 

— N(alkyl)(heterocyclyl) groups, substituted and unsubsti- subject and/or the method of treating a biological condition 

luted — N(heterocyclyl) 2 groups, substituted and unsubsti- mediated by Fyn activity in a subject, R 2 is selected from — H, 

tuted — N(H)(heterocyclylalkyl) groups, substituted and — F, — CI, — Br, — 1, substituted and unsubstituted straight or 

unsubstituted — N(alkyl)(heterocyclylalkyl) groups, substi- 25 branched chain alkyl groups having from 1 to 8 carbons, or 

tuted and unsubstituted — N(heterocyclylalkyl) 2 groups, sub- substituted and unsubstituted aryl groups. In some such 

stituted and unsubstituted — N(H) — C(=0)-alkyl groups, embodiments, R 2 is selected from — H, — F, — CI, — Br, — I, 

substituted and unsubstituted — N(H) — C(=C)-heterocyclyl substimted straight or branched chain alkyl groups having 

groups, substituted and unsubstituted — N(H) — C(=0)-het- from 1 to 4 carbons, or substimted aryl groups. In other such 

erocyclylalkyl. substimted and unsubstituted — N(alkyl)-C 30 embodiments, R 2 is selected from — H, — CI, — Br, and — I. 

(r=0)-alkyl groups, substituted and unsubstituted In still other such embodiments, R 2 is — H. 

— N(alkyl)-C(==0>heterocyclyl groups, substimted and In some embodiments of me method of inhibiting Fyn in a 

unsubstituted — N(alky!)-C(=0)-heterocyclylalkyl, subject and/or the method of treating a biological condition 

— C(—0) — NH 2 , substimted and unsubstituted — C(=0>— mediated by Fyn activity in a subject, R 3 is — H. 

N(H)(alkyl) groups, substituted and unsubstituted 35 ln some embodiments of the method of inhibiting Fyn in a 

— C(— 0>— N(alkyl) 2 groups, substimted and unsubstituted su bject and/or the method of treating a biological condition 

— Q==Oy- N(H)(heterocyclyl) groups, substituted and mediated bv Fyn activity in a subject. R 3 is —F. 

unsubstituted -^(^h" N (^W groups, In some embodiments of me method of inhibiting Fyn in a 

substimted and unsubstituted ^(^)-N(H)(heterocy- sub ject and/or the method of treating a biological condition 

clylalkyl) groups or substituted and unsubstituted mediated by Fyn activity in a subject, R 4 is — H. 

— C(=0) — N(alkyl)(heterocyclylalkyl) groups; or R 6 may J * / 1 ' . 

l l /-m- J D 7 u v + In some embodiments of the method of inhibiting Fyn in a 

beabsentifBismtrogen;orR'maybeabsentifCismtrogen. . . , „ . ... . , e 

, t . _ t . , .... . _ . subject and/or the method of treating a biological condition 

In some embodiments of the method of inhibiting Fyn m a mediated by Fyn activity in a subjectj R s is _ H; or where B 

subject and/or the method of treating a biological condition 4f . . f fli n ^ r5 is absent 

mediated by Fyn activity in a subject, A, B, C, and D are all _ , r . . , r . .... . _ 

carbon some embodiments ofthe method of mhibitmg Fyn in a 

.......... subject and/or the method of treating a biological condition 

In some embodiments ofthe method of inhibiting Fyn m a mediated b F activi in a subjec R<s afld r7 are jnd 

subject and/or the method of treating a biological condition dem , se]ected ^ _ Hj _ F> _ cl> 

— Br, — I, substimted 

mediated by Fyn activity in a subject, one of A or D is 5Q ^ ^b^^^ ^ having from 1 to 8 carbon 

nitrogen, and B and C are both carbon. atomSj substituted ^ unsubstituted heterocyclyl groups, 

In some embodiments ofthe memod of inhibiting Fyn in a substimted and unsubstituted heterocyclylalkyl groups, 
subject and/or the method of treating a biological condition — NH 2 , substimted and unsubstituted — N(H)(alkyl) groups, 
mediated by Fyn activity in a subject, R 9 is selected from — H, substituted and unsubstituted — N(alky 1) 2 groups, substituted 
substimted and unsubstituted straight or branched chain alkyl 55 and unsubstituted —N(H)(heterocyclyl) groups, substimted 
groups having from 1 to 8 carbons, substituted and unsubsti- aud unsubstituted — N(aikyl)(heterocyclyl) groups, substi- 
mted cycloalkyl groups, substimted and unsubstituted hetero- m ed and unsubstituted — N(H)(heterocycly lalkyl) groups, 
cyclyl groups, substimted and unsubstituted heterocyclyla- substituted and unsubstituted — N(alkyl)(heterocyclylalkyl) 
Ikyl groups, or substimted and unsubstituted heterocyclyloxy groups, substimted and unsubstituted — N(H>— C(^O)- 
groups. 60 alkyl groups, substimted and unsubstituted — N(H) — C 

In some embodiments of the method of inhibiting Fyn in a (=0>heterocyclyl groups, substimted and unsubstituted 

subject and/or the method of treating a biological condition — ^N(alkyl)-C(=^)-heterocyclylalkyl, substimted and 

mediated by Fyn activity in a subject, R 9 is selected from — H, unsubstituted — N(alkyl)-C(=0)-alkyl groups, substimted 

alkylaminoalkyl groups, substituted and unsubstituted satu- and unsubstituted — N(alkyl>C(=0)-heterocyclyl groups, 

rated heterocyclyl groups, or substimted and unsubstituted 65 or substimted and unsubstituted —N(alkyI)-C(=0)-hetero- 

heterocycly lalkyl groups wherein the heterocyclyl moiety is cyclylalkyl; or R 6 may be absent if B is nitrogen; or R 7 may be 

saturated. absent if C is nitrogen. 
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In some embodiments of the method of inhibiting Fyn in a 
subject and/or the method of treating a biological condition 
mediated by Fyn activity m a subject, R 6 and R 7 are indepen- 
dently selected from — H 3 — F, — CI, — Br, — I, substituted 
and unsubstituted alkyl groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted heterocyclyl groups, 
substituted and unsubstituted heterocyclylalkyl groups, sub- 
stituted and unsubstituted — N(alkyl)(heterocyclyl) groups, 
or substituted and unsubstituted — N(alkyl)-C(=0)-alkyl 
groups; or R 6 may be absent if B is nitrogen; or R 7 may be 
absent if C is nitrogen. 

In some embodiments of the method of inhibiting Fyn in a 
subject and/or the method of treating a biological condition 
mediated by Fyn activity in a subject, R 6 and R 7 are indepen- 
dently selected from — H, — F, — Cl } — Br, — 1, substituted 
and unsubstimted alkyl groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted saturated heterocyclyl 
groups, substituted and unsubstituted — N(alkyl) (heterocy- 
clyl) groups, wherein the heterocyclyl moiety is saturated, or 
substituted and unsubstituted — N(aIkyl)-C(=0)-alkyl 
groups; or R 6 may be absent if B is nitrogen; or R 7 may be 
absent if C is nitrogen. In other such embodiments, R 6 and R 7 
are independently selected from — H. — F, or — CI; or R 6 may 
be absent if B is nitrogen; or R 7 may be absent if C is nitrogen. 
In other such embodiments, B is carbon and R 6 is — H; or C 
is carbon and R 7 is — H. 

In some embodiments of the method of inhibiting Fyn in a 
subject and/or the method of treating a biological condition 
mediated by Fyn activity in a subject, R 6 and R 7 are indepen- 
dently selected from substituted and unsubstituted piperazi- 
nyl groups, substituted and unsubstituted morpholinyl 
groups, substituted and unsubstituted pyrrolidinyl groups, 
substituted and unsubstituted — N(alkyl)(piperidinyl) 
groups, or substituted and unsubstituted — N(alkyl)-C(=:0)- 
alkyl groups; or R 6 may be absent if B is nitrogen; or R 7 may 
be absent if C is nitrogen. 

In some embodiments of the method of inhibiting Fyn in a 
subject and/or the method of treating a biological condition 
mediated by Fyn activity in a subject, R 6 and R 7 are indepen- 
dently selected from 4-alkylpiperazin-l -yl groups, 4-alkyl-2- 
alkyl-piperazin-l-yl groups, 4-alkyl-3-alkylpiperazin-l-yl 
groups, morpholin-4-yl groups, 2-dialkylaminoalkyl-5-alky- 
lmorpholin-4-yl groups, 3-dialkylaminopyrrohdin-l-yl 
groups, 3-dialkylaminoalkylpyrrolidin-l-yl groups, 
— N(alkyl)(l-alkylpiperidinyl) groups, or — N(alkyl)-C 
(zzzO)-alkyl groups; or R 6 may be absent if B is nitrogen; or 
R 7 may be absent if C is nitrogen. 

In some embodiments of the method of inhibiting Fyn in a 
subject and/or the method of treating a biological condition 
mediated by Fyn activity in a subject, R 6 and R 7 are indepen- 
dently selected from 4-methylpiperazin-l-yl groups, 4-eth- 
ylpiperazin- 1 -yl groups, 4-isopropylpiperazin-l-yl groups, 
4-methyl-2-methylpiperazin-l-yl groups, 4-ethyl-2-meth- 
ylpiperazin-l-yl groups, 4-isopropyl-2-methylpiperazin-l -yl 
groups, 4-cycIobutyl-2-methylpiperazin-l-yl groups, 4-mc- 
thyl-3-methylpiperazin-l-yl groups, morpholin-4-yl groups, 
2^imemylaniinomethyI-5-methylmorpholin-4-yl groups, 
3-dimemylaminopyrro!idin-l-yl groups, 3-dimethylami- 
nomethylpyrrolidin-l-yl groups, — N(methyl)(l-methylpip- 
eridin-4-yl) groups, or — N(methyl)-C(=rO>methyl groups; 
or R 6 may be absent if B is nitrogen; or R 7 may be absent if C 
is nitrogen. 

In some embodiments of the method of inhibiting Fyn in a 
subject and/or the method of treating a biological condition 
mediated by Fyn activity in a subject, the IC 50 value of the 
compound is less than or equal to 10 uM with respect to Fyn. 
In other such embodiments, the IC 50 value is less than or equal 



15 



20 



25 



to 1 uM, is less than or equal to 0.1 uM, is less than or equal 
to 0.050 uM, is less than or equal to 0.030 uM, is less than or 
equal to 0.025 u.M, or is less than or equal to 0.010 u.M. 

In some embodiments of the method of inhibiting Fyn in a 
subject and/or the method of treating a biological condition 
mediated by Fyn activity in a subject, the subject is a mammal 
or is a human. 

In some embodiments of the method of treating a biologi- 
cal condition mediated by Fyn activity in a subject, the bio- 
logical condition is an autoimmune disease, and in some such 
embodiments the biological condition is rheumatoid arthritis 
or systemic lupus erythematosus. In other such embodiments, 
the biological condition is organ transplant rejection. 

Methods Relating to Lymphocyte-Specific Protein 
Tyrosine Kinase 

In some embodiments of the method of inhibiting a 
tyrosine kinase in a subject and/or the method of treating a 
biological condition mediated by tyrosine kinase activity in a 
subject using a compound of Structure I. a tautomer of the 
compound, a pharmaceutical^ acceptable salt of the com- 
pound, a pharmaceutical!)' acceptable salt of the tautomer, or 
mixtures thereof, the tyrosine kinase is Lck. In some such 
methods, the Lck is inhibited in the subject after administra- 
tion. In methods of inhibiting Lck. Structure I has the follow- 
ing formula: 



30 



35 



40 



45 



50 



55 



60 



65 




where, 

A, B, C, and D are independently selected from carbon or 
nitrogen; 

R 1 , R 2 , and R 3 are independently selected from — H, — F, 
— CL —Br, —I, — CN, — N0 2 , or substituted and 
unsubstituted straight and branched chain alkyl groups 
having from 1 to 8 carbon atoms; 

R 4 is selected from — H or substituted and unsubstituted 
straight and branched chain alkyl groups having from 1 
to 8 carbon atoms; 

R 5 and R 8 are independently selected from — H or substi- 
tuted and unsubstituted straight and branched chain 
alkyl groups having from 1 to 8 carbon atoms; or R 5 may 
be absent if A is nitrogen; or R 8 may be absent if D is 
nitrogen; 

R 6 and R 7 are independently selected from — H. — F. — CI, 
— Br. — 1, — CN. — N0 2 , substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted hetero- 
cyclyl groups, substituted and unsubstituted heterocy- 
clylalkyl groups, — SH, substituted and unsubstituted 
— S-alkyl groups, — OH, substituted and unsubstituted 
alkpxy groups, substituted and unsubstituted heterocy- 
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clyloxy groups, substituted and unsubstituted heterocy- tuted — N(H)(heterocyclylalkyl) groups, substituted and 
clylalkoxy groups, — NH 2 , substituted and unsubsti- unsubstituted — ^N(alkyl)(heterocyclyIalk>'l) groups, substi- 
tuted — N(H)(alky1) groups, substituted and tuted and unsubstituted —N(heterocyclylalk>-l) 2 groups, sub- 
unsubstituted — N(alkyl) 2 groups, substituted and stinned and unsubst ituted — N(H>— C(=0)-alkyl groups, 
unsubstituted -N(HX 5 subsl ituted and unsubstituted -N(H)-C(=0>heterocyclyl 
and u^bstituted ^WW^^W groups, substituted and unsubstituted -N(H)-C(=0)-het- 

substituted and unsubstituted — N(heterocyclyl), ' , , , . ' \, „ ' ^ 

groups,substitutedandunsubstituted-N(H)(heterocy- eiocyclylalkyl, substituted and unsubstituted -N(alky])-C 

clylalkyl) groups, substituted and unsubstituted (=0)-alkyI groups, substituted and unsubstituted 

— N(alkyl)(heterocyclylalky!) groups, substituted and 10 — N(alkyl)-C(— 0)-heterocyclyl groups, substituted and 

unsubstituted — N(heterocyclylalkyl) 2 groups, substi- unsubstituted — N(alkyl)-C(=0)-heterocyclylalkyl, 

tuted and unsubstituted — N(H) — C(=0)-alkyl groups, — C(=0)— NH 2 , substituted and unsubstituted — C(r=0)— 

substituted and unsubstituted — N(H) — C(=0)-hetero- N(H)(alkyl) groups, substituted and unsubstituted 

cyclyl groups, substituted and unsubstituted — N(H) — — C(=0)— N(alkyl) 2 groups, substituted and unsubstituted 

C0=O)-heterocyclylalkyL substituted and unsubsti- 15 _C (= 0)_N(H)(heterocvc]yl) groups, substituted and 

tuted -N(alM)^ unsubstituted -CC-ol-NCalkylXheterocyclyl) groups, 

unsubstituted — N(alkvl)-C(^0)-heterocvclyl groups, . # . . , v , ' , , v J J? „ i/Gvu 7 

, . , , v .// *j xt/ ii u * substituted and unsubstituted — C(=0) — N(H)(heterocy- 

substituted and unsubstituted — N(alkyl)-C(=0)-het- . t 41 tx 

eiocyclylalkyl, substituted and unsubstituted -N(H>- clylalkyl) g™ps, or substituted and unsubstituted 

S(=0) 2 -alkyl groups, substituted and unsubstituted 20 — C(=0)— N(alkyl)(heterocy clylalkyl) groups; or R 6 may 

— N(H) — S0r=O) 2 -heterocyclyl groups, substituted and be absent if B is nitrogen; or R 7 may be absent if C is nitrogen, 

unsubstituted — N(H>— S(=0) 2 -heterocyclylalkyl In some embodiments of the method of inhibiting Lck in a 

groups, substituted and unsubstituted — N(alkyl)-S subject and/or the method of treating a biological condition 

(=0) 2 -alkyl groups, substituted and unsubstituted mediated by Lck activity in a subject, A, B, C. and D are all 

— N(alkyl)-S(=0) 2 -heterocyclyl groups, substituted 25 car \ yon 
and unsubstituted — N(alkyl)-S(=0)-,-heterocyclvla- 

lkyl groups, substituted and unsubstituted — C(=b)- In some embodiments of the method of inhibiting Lck in a 

alkyl groups, substituted and unsubstituted — C(=0)- subject and/or the method of treating a biological condition 

heterocyclyl groups, substituted and unsubstituted mediated by Lck activity in a subject, one of A or D is 

— C(=C)-heterocyclylalkyl groups, — C(=0) — NH 2 , 30 nitrogen, and B and C are both carbon. 

. substituted and unsubstituted -C(=C)_ N(H)(alkyl) In some embodiments of the method of inhibiting Lck in a 

groups, substituted and unsubstituted _C(=0)-N gubject ^ memod of ^ a bio] ica , condition 

(alkyl) 2 groups, substituted and unsubstituted , . . . . ,. ° 9 . . *\ jr ri 

r*f n\ xi/fixn. * i i\ * * j a mediated by Lck activity in a subject, R is selected from — H, 

— C0=O) — N(H)(heterocyclyl) groups, substituted and -. / , , * , . , ! 

unsubstituted -C(=0)-N(alkyl)(heterocyclyl) 35 substituted ^ d unsubstituted straight or branched chain alkyl 

groups, substituted and unsubstituted — C(=0) — N(H) &°*P S havm 8 from 1 to 8 carbons, substituted and unsubsti- 

(heterocyclylalkyl) groups, substimted and unsubsti- tuted cycloalkyl groups, substituted and unsubstituted hetero- 

tuted — C(=0>— N(alkyl)(heterocyclylalkyl) groups, cyclyl groups, substituted and unsubstituted heterocyclyla- 

— C0 2 H, substituted and unsubstituted — C(=0) — O- lkyl groups, or substituted and unsubstituted heterocyclyloxy 

alkyl groups, substituted and unsubstituted — C(=0) — 40 groups. 

O-heterocyclyl groups, or substituted and unsubstituted ,„ some embodiments of the method 0 f inhibiting Lck in a 

T^^T? ^ y V 8R T : v the method of treating a biological condition 

absent if B is nitrogen; or R may be absent if C is J A . r . . . . . , r. 9 . , * Jr rt 

° J mediated by Lck activity ma subject, R is selected from — H, 

R*Tsetec\ed from -H, substituted and unsubstituted 45 g™ps, alkylaminoalkyl groups, dialkylami- 

alkyl groups having from 1 to 12 carbon atoms, substituted noalk >' ] &° U V 5 > substituted and unsubstituted saturated het- 

and unsubstituted alkeny 1 groups having from 1 to 1 2 carbon erocyclyl groups, or substimted and unsubstimted heterocy- 

atoms, substituted and unsubstimted heterocyclyl groups, clylalkyl groups wherein the heterocyclyl moiety is saturated, 

substimted and unsubstituted heterocyclylalkyl groups, sub- m SXich embodiments, R is selected from quinuclidinyl 

stituted and unsubstituted alkoxy groups, or substimted and 50 groups, piperidinyl groups, N-alkylpiperidinyl groups, pip- 

unsubstituted heterocyclyloxy groups; and eridinylalkyl groups, pyrrolidinyl groups, or pyrrohdinyla- 

Ri° i s — h. lkyl groups. In other such embodiments, R 9 — H. 

In some embodiments of the method of inhibiting Lck in a In some embodiments of the method of inhibiting Lck in a 
subject and/or the method of treating a biological condition subject and/or the method of treating a biological condition 
mediated by Lck activity in a subject, R 6 and R 7 are indepen- 55 mediated by Lck activity in a subject, R 1 and R 3 are indepen- 
dently selected from — H, — F, CI, —Br, —I, substituted dently selected from — H or — F. In some such embodiments, 
and unsubstimted alkyl groups having from 1 to 8 carbon j^i j s ^ 

atoms, substimted and unsubstimted heterocyclyl groups, _ , r , . 

substituted and unsubstimted heterocyclylalkyl groups, some ^mbodiments of the method of inhibiting Lck in a 

-OH, substimted and unsubstituted alkoxy groups, substi- 60 and/or ^ metnod of treatm S ? biological condition 

mted and unsubstituted heterocvclyloxy, substimted and mediated by Lck activity ma subject, R is selected from — H, 

unsubstimted heterocyclylalkoxy^ — NH 2 , substimted and — F. — CI, — Br, — I, or substimted and unsubstimted straight 

unsubstituted — N(H)(alkyl) groups, substimted and unsub- °r branched chain alkyl groups having from 1 to 4 carbons. In 

stituted — N(alkyl)2 groups, substimted and unsubstimted some such embodiments, R 2 is selected from — H, — F,— CI, 

— N(HXheterocyclyl) groups, substimted and unsubstimted 65 —Br, and methyl. In other such embodiments, R 2 is selected 

— N(alkyl)(heterocyclyl) groups, substimted and unsubsti- from — H, — CI, and — Br. In still other such embodiments, 

mted — N(heterocyclyl) 2 groups, substimted and unsubsti- R 2 is — H. 
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In some embodiments of the method of inhibiting Lck in a nyl groups, substituted and unsubstituted morpholinyl 

subject and/or the method of treating a biological condition groups, substituted and unsubstituted pyrrol idinyl groups, 

mediated by Lck activity in a subject. R 3 is — H. substituted and unsubstituted — N(alkyl)(piperidinyl) 

In some embodiments of the method of inhibiting Lck in a groups, or substituted and unsubstituted — N(alky 1)-C(=0)- 

subject and/or the method of treating a biological condition 5 alkv l groups; or R 6 may be absent if B is nitrogen: or R 7 may 

mediated by Lck activity in a subject. R 4 is — H. be absent if c is nitrogen. 

In some embodiments of the method of inhibiting Lck in a In some embodiments of the method of inhibiting Lck in a 

subject and/or the method of treating a biological condition subject and/or the method of treating a biological condition 

mediated by Lck activity in a subject, A is carbon and R 5 is 10 mediated by Lck activity in a subject, R 6 and R 7 are indepen- 

— H; or D is carbon and R 8 is — H. In some such embodi- Gently selected from 4-alkylpiperazin-l -yl groups, 4-alkyl-2- 

ments, both A and D are carbon and both R 5 and R 8 are — H. alkyl-piperazin-1 -yl groups, 4-alkyl-3-alkylpiperazin-l-yl 

In some embodiments of the method of inhibiting Lck in a ™rpholin-4-yI groups, 2-dialkylaminoalkyl-5-alky- 

subject and/or the method of treating a biological condition lmorpholin-4-yI groups, 3-dialkylam.nopyrrohdin-l-y! 

mediated by Lck activity in a subject, R c and R 7 are indepen- 1 * groups, 3-dialk>'lammoalkylpyrrohdin-l -yl groups, 

dently selected from — H, -F, —CI, -Br, — I, substituted -N(alkyl)(l-alkyl P i P endinyl) groups, or -N(alkyl)-C 

and unsubstituted alkyl groups having from 1 to 8 carbon (=0)-alkyl groups; or R may be absent if B is nitrogen; or 

atoms, substituted and unsubstituted heterocyclyl groups, R may be absent if C is nitrogen. 

substituted and unsubstituted heterocyclylalkyl groups, In some embodiments of the method of inhibiting Lck in a 

— NH 2 , substituted and unsubstituted — N(H)(alkyl) groups, 20 subject and/or the method of treating a biological condition 

substituted and unsubstituted — N(alkyl) 2 groups, substituted mediated by Lck activity in a subject, R 6 and R 7 are indepen- 

and unsubstituted — NCHXheterocyclylfgroups, substituted dently selected from 4-niethylpiperazin-l-yl groups, 4-eth- 

and unsubstituted — N(alkyl)(heterocycIyl) groups, substi- ylpiperazin-1-yl groups, 4-isopropylpiperazin-l-yl groups, 

tuted and unsubstituted — N(H)(heterocyclylalkyl) groups, 2$ 4-methyl-2-methylpiperazin-l-yl groups, 4-ethyl-2-meth- 

substituted and unsubstituted — N(alkyl)(heterocyclylalkyl) " ylpiperazin-l-yl groups, 4-isopropyl-2-methylpiperazin-l-yl 

groups, substituted and unsubstituted — N(H) — C(=0)- groups, 4-cyclobutyl-2-methyIpiperazin-l-yl groups, 4-me- 

alkyl groups, substituted and unsubstituted — N(H) — C thyl-3-methylpiperazin-l-yl groups, morpholin-4-yl groups, 

(— 0)-heterocyclyl groups, substituted and unsubstituted 2-dimethylaminomethyl-5-methylmorpholin-4-yl groups, 

— N(alkyl)-C(=0)-heterocyclylalkyl, substituted and 30 3-dimethylaminopyrrolidin-l-yl groups, 3-dimethylami- 

unsubstituted — N(alkyl)-C(=0)-alkyl groups, substituted nomethylpyrrolidin-l-yl groups, — N(methyl)(l-methylpip- 

and unsubstituted — N(alkyl)-C(^£))-heterocyclyl groups, eridin-4-yl) groups, or— N(methyl)-C(=0)-methyl groups; 

or substituted and unsubstituted — N(aIkyl)-C(=0)-hetero- or R 6 may be absent if B is nitrogen; or R 7 may be absent if C 

cyclylalkyl; or R 6 may be absent if B is nitrogen; or R 7 may be 1S nitrogen. 

absent if C is nitrogen. 35 In some embodiments of the method of inhibiting Lck in a 
In some embodiments of the method of inhibiting Lck in a subject and/or the method of treating a biological condition 
subject and/or the method of treating a biological condition mediated by Lck activity in a subject, the IC 50 value of the 
mediated by Lck activity in a subject, R 6 and R 7 are indepen- compound is less than or equal to 1 0 uM with respect to Lck. 
dently selected from — H, — F, —CI, —Br, —I, substituted 4Q In other such embodiments, the IC 50 value is less than or equal 
and unsubstituted alkyl groups having from 1 to 8 carbon t0 1 is less than or equal to 0.1 uM, is less than or equal 
atoms, substituted and unsubstituted heterocyclyl groups, to 0.050 uM, is less than or equal to 0.030 uM, is less than or 
substituted and unsubstituted heterocyclylalkyl groups, sub- e< l ual to 0 025 or is less than or e<l ual to 0 010 In- 
stituted and unsubstituted — N(alkyl)(heterocyclyl) groups, In some embodiments of the method of inhibiting Lck in a 
or substituted and unsubstituted — N(alkyl)-C(=0)-alkyl 45 subject and/or the method of treating a biological condition 
groups; or R 6 may be absent if B is nitrogen; or R 7 may be mediated by Lck activity in a subject, the subject is a mammal 
absent if C is nitrogen. or is a human. 

In some embodiments of the method of inhibiting Lck in a In some embodiments of the method of treating a biologi- 
subject and/or the method of treating a biological condition cal condition mediated by Lck activity in a subject, the bio- 
mediated by Lck activity in a subject, R 6 and R 7 are indepen- 50 logical condition is an autoimmune disease, and in some such 
dently selected from — H, — F, — CI, — Br, — I, substituted embodiments the biological condition is rheumatoid arthritis 
and unsubstituted alkyl groups having from 1 to 8 carbon or systemic lupus erythematosus. In other such embodiments, 
atoms, substituted and unsubstituted saturated heterocyclyl the biological condition is organ transplant rejection, 
groups, substituted and unsubstituted — N (alkyl )(heterocy- ^ 

clyl) groups, wherein the heterocyclyl moiety is saturated, Methods Relating to Tie-2 
substituted and unsubstituted — N(alkyl)-C(=0)-alkyl 

groups; or R 6 may be absent if B is nitrogen; or R 7 may be In some embodiments of the method of inhibiting a 
absent if C is nitrogen. In some such embodiments, R 6 and R 7 tyrosine kinase in a subject and/or the method of treating a 
are independently selected from — H, — F, or —CI; or R 6 may 60 biological condition mediated by tyrosine kinase activity in a 
be absent if B is nitrogen; or R 7 may be absent if C is nitrogen. subject using a compound of Structure I, a tautomer of the 
In other such embodiments, B is carbon and R 6 is — H; or C compound, a pharmaceutically acceptable salt of the corn- 
is carbon and R is — H. pound, a pharmaceutically acceptable salt of the tautomer, or 
In some embodiments of the method of inhibiting Lck in a mixtures thereof, the tyrosine kinase is He-2. In some such 
subject and/or the method of treating a biological condition 65 methods, the Tie-2 is inhibited in the subject after adminis- 
mediated by Lck activity in a subject, R 6 and R 7 are indepen- tration. In methods of inhibiting Tie-2, Structure 1 has the 
dently selected from substituted and unsubstituted piperazi- following formula: 



Case 1:09-cv-01201-RMC Document 1-2 Filed 06/30/2009 Page 77 of 190 



US 7,470,' 

115 




where, 

A, B, C, and D are independently selected from carbon or 
nitrogen; 

R 1 is selected from — H, — F, —CI, —Br, —I, — CN, 20 
— N0 2 , substituted and unsubstituted alkyl groups hav- 
ing from 1 to 12 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted aryl groups, substi- 
tuted and unsubstituted aralkyl groups, substituted and 25 
unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups, — SH, substi- 
tuted and unsubstituted — S-alkyl groups, — OH, sub- 
stituted and unsubstituted alkoxy groups, substituted 
and unsubstituted heterocyclyloxy groups, substituted 30 
and unsubstituted heterocyclylalkoxy groups, — NH 2 , 
substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(alkyl) 2 groups, sub- 
stituted and unsubstituted — N(H)(heterocyclyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyl) 35 
groups, substituted and unsubstituted — N(alkyl)(het- 
erocyclylalkyl) groups, substituted and unsubstituted 
— N(heterocyclyl) 2 groups, substituted and unsubsti- 
tuted — N(H>— C(=0)-alkyl groups, substituted and 
unsubstituted — N(H) — S(=0) 2 -alkyl groups, substi- 40 
ruted and unsubstituted — C(=0)- alkyl groups, substi- 
tuted and unsubstituted — C(=0)-heterocyclylalkyl 
groups, — C(=0) — NH 2 , substituted and unsubstituted 
— C(rrrO) — N(H)(alkyl) groups, substituted and unsub- 
stituted — C(=0) — N(alkyl) 2 groups, substituted and 45 
unsubstituted — C(=0)— N(H)(heterocyclyl) groups, 
substituted and unsubstituted — C(=0>— N(alkyl)(het- 
erocyclyl) groups, substituted and unsubstituted 
— C(=0) — N(heterocyclyl) 2 groups, substituted and 
unsubstituted — C(=0) — N(H)(heterocyclylalkyl) 50 
groups, substituted and unsubstituted — C(=0) — N 
(alkylXbeterocyclylalkyl) groups, substituted and 
unsubstituted — C(=0) — N(heterocyclylalkyl) 2 
groups, — C0 2 H, substituted and unsubstituted 
— C(=0) — O-alkyl groups, substituted and unsubsti- 55 
tuted — C(=Q) — O-heterocyclyl groups, or substituted 
and unsubstituted — C(=0) — O-heterocyclylalky! 
groups; 

R 2 is selected from — H, — F, —CI, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted alkyl groups hav- 60 
ing from 1 to 12 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted aryl groups, substi- 
tuted and unsubstituted aralkyl groups, substituted and 
unsubstituted heterocyclyl groups, substituted and 65 
unsubstituted heterocyclylalkyl groups, — OH, substi- 
tuted and unsubstituted alkoxy groups, substituted and 
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unsubstituted heterocyclyloxy groups, substituted and 
unsubstituted heterocyclylalkoxy groups, — SH, substi- 
tuted and unsubstituted — S-alkyl groups, — C0 2 H, 
— C(=0) — NH 2 , substituted and unsubstituted 
— C(~0) — N(H)(alkyl) groups, substituted and unsub- 
stituted — C(=Oy~ N(alkyl)2 groups, substituted and 
unsubstituted — C{—0) — N(HXheterocyclyl) groups, 
substituted and unsubstituted — C(— O) — N(H)(hetero- 
cyclylalkyl) groups, substituted and unsubstituted 
— C(^=0>— O-alkyl groups, substituted and unsubsti- 
tuted — C(=0) — O-heterocyclyl groups, substituted 
and unsubstituted — C(=0)— O-heterocyclylalkyl 
groups, substituted and unsubstituted — C(— 0)-alkyl 
groups, substituted and unsubstituted — C(=0)-hetero- 
cyclylalkyl groups, — NH 2 , substituted and unsubsti- 
tuted — N(H)(alkyl) groups, substituted and unsubsti- 
tuted — N(H)(aryl) groups, substituted and 
unsubstituted — N(H)(heterocyclyl) groups, substituted 
and unsubstituted — N(alkyl)(heterocyclyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyla- 
lkyl) groups, substituted and unsubstituted — N(alkyl) 2 
groups, substituted and unsubstituted — N(heterocy- 
clyl) 2 groups, substituted and unsubstituted — N(H)— C 
(=0)-alkyl groups, or substituted and unsubstituted 
— N(H) — S(=0)-alkyl groups; or R 2 and R 3 may join 
together to form a cyclic group; 

R 3 and R 4 are independently selected from — H or substi- 
tuted and unsubstituted straight and branched chain 
alkyl groups having from 1 to 8 carbon atoms; 

R 5 is selected from — H, — F, — CI, — Br, — I, or substi- 
tuted and unsubstituted straight and branched chain 
alkyl groups having from 1 to 8 carbon atoms; or R 5 may 
be absent if A is nitrogen: 

R 6 is selected from — H, — F, —CI, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted alkyl groups hav- 
ing from 1 to 1 2 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted aryl groups, substi- 
tuted and unsubstituted aralkyl groups, substituted and 
unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups, — SH, substi- 
tuted and unsubstituted — S-alkyl groups, substituted 
and unsubstituted — S(=0) 2 — O-alkyl groups, substi- 
tuted and unsubstituted — S(=0) 2 -alkyl groups, substi- 
tuted and unsubstituted — S(=0) 2 -heterocyclyl groups, 
substituted and unsubstituted — S(=0)-alkyl groups, 
substituted and unsubstituted — S(=6)-heterocyclyl 
groups, — S(=0) 2 — NH 2 . substituted and unsubsti- 
tuted — S(=0) 2 — N(H)(alkyl) groups, substituted and 
unsubstituted — S(r=0) 2 — N(alkyl) 2 groups, — OH, 
substituted and unsubstituted alkoxy groups, substituted 
and unsubstituted heterocyclyloxy groups, substituted 
and unsubstituted heterocyclylalkoxy groups, — NH 2 , 
substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(H)(aryl) groups, sub- 
stituted and unsubstituted — N(H Xheterocyclyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyl) 
groups, substituted and unsubstituted — N(alkyl)(het- 
erocyclylalkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
— N(heterocycryl) 2 groups, substituted and unsubsti- 
tuted — N(H)— C(=0)-alkyl groups, substituted and 
unsubstituted — N(H)— C(=0)-heterocyclyl groups, 
substituted and unsubstituted — N(alkyl)-C(=0)-alkyl 
groups, substituted and unsubstituted — N(alkyl)-C 
(— 0)-heterocyclyl groups, substituted and unsubsti- 
tuted — N(H)^-S(=0)-a1kyl groups, substituted and 
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unsubstituted — N(H) — S(=0)-heterocyclyl groups, 
substituted and unsubstituted — N(alkyJ)-S(=0)-alkyl 
groups, substituted and unsubstituted — N(alkyl)-S 
(— 0)-heterocyclyl groups, substituted and unsubsti- 
tuted — C(==0)-alkyl groups, substituted and unsubsti- 
tuted — C(— 0)-heterocyclylalkyl groups — C(=0) — 
NH 2 , substituted and unsubstituted — C(— O) — N(H) 
(alkyl) groups, substituted and unsubstituted 
— C(=0)~- N(alkyl) 2 groups, substituted and unsubsti- 
tuted — C(=0) — N(H)(heterocyclyl) groups, 
— C(=0)— N(H)(heterocyclylalkyl) groups, — C0 2 H, 
substituted and unsubstituted — C(=0) — O-alkyl 
groups, substituted and unsubstituted — C(— O) — O- 
heterocyclyl groups, or substituted and unsubstituted 
— C(=0) — O-heterocyclylalkyl groups; or R 6 may be 
absent if B is nitrogen; 

R 7 is selected from — H. — F, — CI, —Br, —I, — CN, 
— N0 2 , substituted and unsubstituted alkyl groups hav- 
ing from 1 to 12 carbon atoms, substituted and unsub- 
stituted alkenyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted aryl groups, substi- 
tuted and unsubstituted aralkyl groups, substituted and 
unsubstituted heterocyclyl groups, substituted and 
unsubstituted heterocyclylalkyl groups, — SH, substi- 
tuted and unsubstituted — S-alkyl groups, — OH, sub- 
stituted and unsubstituted alkoxy groups, substituted 
and unsubstituted heterocyclyloxy groups, substituted 
and unsubstituted heterocyclylalkoxy groups, — NH 2 , 
substituted and unsubstituted — N(H)(alkyl) groups, 
substituted and unsubstituted — N(H)(aryl) groups, sub- 
stituted and unsubstituted — N(H)(hetcrocyclyl) groups, 
substituted and unsubstituted — N(alkyl)(heterocyclyl) 
groups, substituted and unsubstituted — N(alky ^(het- 
erocyclylalkyl) groups, substituted and unsubstituted 
— N(alkyl) 2 groups, substituted and unsubstituted 
— N(heterocyclyl) 2 groups, substituted and unsubsti- 
tuted — N(H) — C(=0)-alkyl groups, substituted and 
unsubstituted — N(H)— -S(=0) 2 -alkyl groups, substi- 
tuted and unsubstituted — C(— 0)-alkyl groups, substi- 
tuted and unsubstituted — C(=0)-heterocyclylalkyl 
groups — C(=0>— NH 2 , substituted and unsubstituted 
— C(=G) — N(H)(alkyl) groups, substituted and unsub- 
stituted — C(=0) — N(alkyl) 2 groups, substituted and 
unsubstituted — C(==0) — N(H)(heterocyclyl) groups, 
— C0=O>— N(H)(heterocyclylalkyl) groups, — C0 2 H, 
substituted and unsubstituted — C(=0) — O-alkyl 
groups, substituted and unsubstituted — C(=0) — O- 
heterocyclyl groups, or substituted and unsubstituted 
— C(=0) — O-heterocyclylalkyl groups; or R 7 may be 
absent if C is nitrogen; 

R 8 is selected from — H, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms; or R 8 
may be absent if D is nitrogen; 

R 9 is selected from — H, substituted and unsubstituted 
alkyl groups having from 1 to 12 carbon atoms, substi- 
tuted and unsubstituted alkenyl groups having from 1 to 
12 carbon atoms, substituted and unsubstituted aryl 
groups, substituted and unsubstituted aralkyl groups, 
substituted and unsubstituted heterocyclyl groups, sub- 
stituted and unsubstituted heterocyclylalkyl groups, 
substituted and unsubstituted alkoxy groups, substituted 
and unsubstituted heterocyclyloxy groups, — NH 2 , or 
substituted and unsubstituted hetercK^clylaminoalkyl; 
or R 9 and R 10 join together to form a ring having 5, 6, or 
7 ring members; and 

R I0 is — H. 



70,709 B2 

118 

In some embodiments of the method of inhibiting Tie-2 in 
a subject and/or the method of treating a biological condition 
mediated by Tie-2 activity in a subject, 

R 1 is selected from — H, — F, — CI, —Br, —J, substituted 

5 and unsubstituted alkyl groups having from 1 to 12 
carbon atoms, substituted and unsubstituted heterocy- 
clyl groups, substituted and unsubstituted heterocycly- 
lalkyl groups, — OH, substituted and unsubstituted 
alkoxy groups, substituted and unsubstituted heterocy- 

10 clyloxy groups, or substituted and unsubstituted hetero- 
cyclylalkoxy groups; 
R 2 is selected from — H, — F, — CI, — Br, — I. substituted 
and unsubstituted alkyl groups having from 1 to 12 
carbon atoms, substituted and unsubstituted cycloalk- 

15 enyl groups, substituted and unsubstituted aryl groups, 
substituted and unsubstituted heterocyclyl groups, 
— OH, substituted and unsubstituted alkoxy groups, 
substituted and unsubstituted heterocyclyloxy groups, 
substituted and unsubstituted heterocyclylalkoxy 

20 groups; 

R 6 is selected from — H, substituted and unsubstituted 
alkyl groups having from 1 to 8 carbon atoms, substi- 
tuted and unsubstituted heterocyclyl groups, — OH, sub- 
stituted and unsubstituted alkoxy groups, substituted 

25 and unsubstituted heterocyclyloxy, substituted and 
unsubstituted heterocyclylalkoxy, substituted and 
unsubstituted — N(H)(alkyl) groups, substituted and 
unsubstituted — N(H)(hcterocyclyl) groups, or substi- 
tuted and unsubstituted — N(alkyl)(heterocyclyl) 

30 groups; or R 6 may be absent if B is nitrogen; 

R 7 is selected from — H, — CI, — F, — Br, substituted and 
unsubstituted alkyl groups having from 1 to 8 carbon • 
atoms, — OH, substituted and unsubstituted alkoxy 
groups, substituted and unsubstituted heterocyclyl 

35 groups, substituted and unsubstituted — N(H)(alkyI) 
groups, substituted and unsubstituted — N(H)(heterocy- 
clyl) groups, or substituted and unsubstituted 
— N(alkyl)(heterocyclyl) groups. ; or R 7 may be absent if 
C is nitrogen. 

40 In some embodiments of the method of inhibiting Tie-2 in 
a subject and/or the method of treating a biological condition 
mediated by Tie-2 activity in a subject, A, B, C, and D are all 
carbon. 

In some embodiments of the method of inhibiting Tie-2 in 

45 a subject and/or the method of treating a biological condition 
mediated by Tie-2 activity in a subject, one of A or D is 
nitrogen, and B and C are both carbon. 

In some embodiments of the method of inhibiting Tie-2 in 
a subject and/or the method of treating a biological condition 

50 mediated by Tie-2 activity in a subject, R 9 is selected from 
— H, substituted and unsubstituted cycloalkyl groups, substi- 
tuted and unsubstituted alkoxy groups, substituted and 
unsubstituted heterocyclyl groups, substituted and unsubsti- 
tuted heterocyclylalkyl groups, substituted and unsubstituted 

55 heterocyclylalkoxy, — NH 2 , or substituted and unsubstituted 
heterocyclylaminoalkyl groups. 

In some embodiments of the method of inhibiting Tie-2 in 
a subject and/or the method of treating a biological condition 
mediated by Tie-2 activity in a subject, R 9 is selected from 

60 — H, substituted and unsubstituted saturated heterocyclyl 
groups, substituted and unsubstituted heterocyclylalkyl 
groups wherein the heterocyclyl moiety is saturated, substi- 
tuted and unsubstituted alkoxy groups, substituted and 
unsubstituted heterocyclylalkoxy groups wherein the hetero- 

65 cyclyl moiety is saturated, or substituted and unsubstituted 
heterocyclylaminoalkyl groups wherein the heterocyclyl 
moiety is saturated. 
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In some embodiments of the method of inhibiting Tie-2 in to 0.050 uM, is less than or equal to 0.030 uM, is less than or 

a subject and/or the method of treating a biological condition equal to 0.025 uM, or is less than or equal to 0.010 uM. 

mediated by Tie-2 activity in a subject, R 9 is selected from , n SQme embodiments of me method of inhibiting Tie _ 2 m 

— H, substituted and unsubstituted cycloalkyl groups, substi- ,. . . , ^ u* i ■ 1 a*- 

* j a v«-^«j * ♦ au ♦ i i ~ u , a subject and/or the method of treating a biological condition 

tuted and unsubstituted saturated heterocyclyl groups, or sub- 5 ,. J _ 

stituted and unsubstituted alkoxy groups. In some such mediated by Tie-2 acnvity in a subject, the subject is a mam- 
embodiments, R 9 is selected from — H or quinuclidinyl. In mal or is a human- 
other such embodiments, R 9 is — H. In some embodiments of the method of treating a biologi- 
In some embodiments of the method of inhibiting Tie-2 in cal condition mediated by Tie-2 activity in a subject, the 
a subject and/or the method of treating a biological condition 10 biological condition is cancer. 

mediated by Tie-2 activity in a subject, R 1 is selected from In some embodiments of the method of treating a biologi- 

_-H ; — F, -CI, -OCH3 substituted and unsubstituted pip- ^ con ^ xion mediated fe serine , fceonine kinase or tyrosine 

endinyloxv groups, substituted and unsubstituted pipendiny- ... . . * . , . k , 

. „ J - & \ »**_ a a 1 . j u v kinase activity in a subject, the compound, the tautomer, the 

lalkoxy groups, substimted and unsubstituted morpholiny- , . ' J , ' , . * , , . 

loxv groups, or substituted and unsubstituted 1 s pharmaceutical ly acceptable salt of the compound, the phar- 

morpholinylalkoxy groups. In some such embodiments^ 1 is maceutically acceptable salt of the tautomer, or mixtures 

selected from — H or — CI. In other such embodiments, R 1 is thereof, is a component of a pharmaceutical formulation or a 

— H. medicament that includes a pharmaceutical ly acceptable car- 

In some embodiments of the method of inhibiting Tie-2 in rier - ln some such embodiments the serine/threonine kinase or 

a subject and/or the method of treating a biological condition 20 tyrosine kinase activity is selected from FLT-1, VEGFR2, 

mediated by Tie-2 activity in a subject, R 2 is selected from VEGFR3, FGFR1, GSK-3, Cdk2, NEK-2, CHK1, Rsk2, 

— H, — F, —CI, —Br, — I. — CH 3 , substituted and unsubsti- PAR-1, Cdc2, c-Kit, c-ABL, p60src, FGFR3, FLT-3, Fyn, 

mted pyridinylalkoxy groups. Lck, Tie-2, PDGFRa, or PDGFRp activity. In other such 

In some embodiments of the method of inhibiting Tie-2 in 25 embodiments, the serine/threonine kinase or tyrosine kinase 

a subject and/or the method of treating a biological condition " activity is selected from GSK-3, Cdk2, CHK1 , RskZ PAR- 1 , 

mediated by Tie-2 activity in a subject, R 2 is -H. cdc2? ^ c . AfiLj p60srCj FGFR3, VEGFR3, PDGFRa, 

ln some embodiments of the method of inhibiting Tie-2 in PDGFRp, FLT-3, Fyn, Lck, or Tie-2 activity. In another such 

a subject and/or the method of treating a biological condition embodiment the serine/threonine kinase activity is CHK1 

mediated by Tie-2 activity in a subject, R 3 is — H. 30 acT j v j tv 

In some embodiments of the method of inhibiting Tie-2 in » • . . , c 

. . . • « • • a » ... In other aspects, the invention provides compounds of 

a'subject and/or the method of treating a biological condition _ «. , . . . ., 

mediated bv Tie-2 activitv in a subject, R 4 is -H. Structure I, tautomers of the compounds, pharmaceutical^ 

1 . . e+u *u a u-w t- -> • acceptable salts of the compounds, pharmaceutical lv accept- 
In some embodiments of the method of inhibiting Tie-2 in , . , „ * . * 
a subject and/or the method of treating a biological condition 35 able salts of the tautomers, and mixtures thereof. The inven- 
mediated by Tie-2 activity in a subject, R 5 is — H or is absent tlon also Provides compounds having any of the R through 
if A is nitrogen. Rl ° values described in the various embodiments described 

In some embodiments of the method of inhibiting Tie-2 in above, 

a subject and/or the method of treating a biological condition The invention further provides the use of the compounds of 

mediated by Tie-2 activity' in a subject, R 6 is selected from 40 Structure I, tautomers of the compounds, pharmaceutically 

— H, substituted and unsubstituted morpholinyl groups, sub- acceptable salts of the compounds, pharmaceutical lv accept- 

stituted and unsubstituted morpholinylalkoxy groups, substi- able ^ of the tautomers, and mixtures thereof in the prepa- 

tuted and unsubstituted pyrrolidinyl groups, substituted and ration 0 f medicaments, and in treatment of biological condi- 

unsubstituted pyrrolidinylalkoxy groups, substituted and tions mediated by FLT-1, \^EGFR2,VEGFR3, FGFR1,GSK- 

unsubstituted piperidinyl groups substituted and unsubsti- 3? ^ Rgk2 pAR-1 cdc2 ^ 

tuted pipendinyloxy groups, substituted and unsubstituted ^ p ^ ^ PDGFRa, or PDG- 

piperazinyl groups, or substituted and unsubstituted L« ,. ' 

— S(=0) 2 —N(alkyl) 2 groups; or may be absent if B is nitro- * Kp acuvit y- 

g en The present invention further provides methods of inhibit- 

In some embodiments of the method of inhibiting Tie-2 in 50 GSK " 3 *** ***** biological conditions mediated by 

a subject and/or the method of treating a biological condition GSK " 3 m a usm S a compound of Structure IB. The 

mediated by Tie-2 activity in a subject, R 7 is selected from invention also provides the use of a compound of Structure IB 

__H, — F, — CI substituted and unsubstituted morpholinyl in preparing a medicament for use in inhibiting GSK-3 in a 

groups, substituted and unsubstituted pyridinylalkyl groups, 55 subject and/or for use in treating a biological condition medi- 

or substituted and unsubstituted piperazinyl groups; or may ated by GSK-3. In one aspect, a method of inhibiting GSK-3 

be absent if C is nitrogen. or treating a biological condition mediated by GSK-3 

In some embodiments of the method of inhibiting Tie-2 in includes administering to the subject a compound of Struc- 

a subject and/or the method of treating a biological condition ture !B, a tautomer of the compound, a pharmaceutically 

mediated by Tie-2 activity in a subject. R 8 is — H or is absent ^ acceptable salt of the compound, a pharmaceutically accept- 

if D is nitrogen. able salt of the tautomer, or mixtures thereof. The invention 

In some embodiments of the memod of inhibiting Tie-2 in further provides methods of inhibiting any of the other 

a subject and/or the method of treating a biological condition kinases described herein and methods of treating any of the 

mediated by Tie-2 activity in a subject, the IC 50 value of the biological conditions mediated by such kinases using the 

compound is less than or equal to 1 0 uM with respect to Tie-2. 65 compounds of Structure IB. ln some embodiments, GSK-3 is 

In other such embodiments, the IC 50 value is less than or equal inhibited in the subject after administration. Structure IB has 

to 1 u.M, is less than or equal to 0.1 uM, is less than or equal the following formula: 
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R 4 H 



where: 

A, B, C, and D are independently selected from carbon or 
nitrogen; 

W 3 X, Y, and Z are independently selected from the group 2 o 
consisting of carbon and nitrogen and at least one of W, 
X, Y, and Z is a nitrogen; 

R 1 is selected from — H, — F, — CI, — Br, — I, substituted 
or unsubstituted straight or branched chain alkyl groups 
having from 1 to 8 carbon atoms, substituted or unsub- 25 
stituted alkenyl groups having from 1 to 8 carbon atoms, 
substituted or unsubstinited alkynyl groups having from 
1 to 8 carbon atoms, — CN, — N0 2 , -^-OH, — SH, sub- 
stituted or unsubstinited alkoxy groups, substituted or 
unsubstituted — S-alkyl groups, substituted or unsubsti- 30 
hited — S(=0) 2 — O-alkyl groups, substituted or unsub- 
stituted — S(=0) 2 -alkyl groups, substituted or unsub- 
stituted — S(r=0)-alkyl groups, — S(=0) — NH 2 , 
substituted or unsubstituted — S(=0)— N(H)(alkyl) 
groups, substituted or unsubstituted — S(=0) — N 35 
(alkyl ) 2 groups, — C(— O) — NH 2 , substituted or unsub- 
stituted —C(=^0) — N(H)(alkyl) groups, substituted or 
unsubstituted — C(=0)^N(alkyI) 2 groups, substituted 
or unsubstituted — C(=0) — O-alkyl groups, — NH 2 , 
substituted or unsubstituted — N(H)(alkyl) groups, sub- 40 
stituted or unsubstituted — N(alkyl) 2 groups, substituted 
or unsubstituted — N(H) — C(=0)-alkyl groups, or sub- 
stituted or unsubstituted — N(H)— S(mO)-alkyl 
groups; or R 1 may be absent if W is nitrogen; 

R 2 is selected — H, — F, — CI, —Br, —I, — N0 2 , — CN, 45 
— NH 2 , — C0 2 H, —OH, substituted or unsubstituted 
straight or branched chain alkyl groups having from 1 to 
8 carbon atoms, substituted or unsubstituted cycloalk- 
enyl groups, substituted or unsubstituted cycloalkyl 
groups, substituted or unsubstituted alkoxy groups, sub- 50 
stituted or unsubstituted — N(H)(alkyl) groups, substi- 
tuted or unsubstituted — N(alkyl) 2 groups, substituted or 
unsubstituted heterocyclyl groups, substituted or unsub- 
stituted aryl groups, substituted or unsubstituted alkenyl 
groups having from 1 to 8 carbon atoms, substituted or 55 
unsubstituted alkynyl groups having from 1 to 8 carbon 
atoms, — SH, substituted or unsubstituted —S-alkyl 
groups, substituted or unsubstituted — S(=0) 2 — O- 
alkyl groups, substituted or unsubstituted — S(=0) 2 - 
alkyl groups, substituted or unsubstituted — S(=0) 2 - 60 
heterocyclyl groups, substituted or unsubstituted 
— S(=0)-alkyl groups, substituted or unsubstituted 
— S(=0)-heterocyclyl groups, — S(=0)— NH 2 , sub- 
stituted or unsubstituted — S(=0)— N(H)(alkyl) 
groups, substituted or unsubstituted — S(==0) — N 65 
(alkyl) 2 groups, — C(=0) — NH 2 , substituted or unsub- 
stituted — C(=0)— N(H)(alkyl) groups, substituted or 
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unsubstituted — C(=0) — N(alkyl) 2 groups, substituted 
or unsubstituted — C(=0)-alkyl groups, substituted or 
unsubstituted — C(— 0)-heterocyclyI groups, substi- 
tuted or unsubstituted — C(=0)— O-alkyl groups, sub- 
stituted or unsubstituted — N(H) — C(~0)-alkyl 
groups, substituted or unsubstituted — N(H) — C(=0)- 
heterocyclyl groups, substituted or unsubstituted 
— N(H) — S(=0)-alkyl groups, substituted or unsubsti- 
tuted — N(H) — S(=0)-heterocyclyl groups, 
— N(alkyl)-C(=0)-alkyI groups, substituted or unsub- 
stituted — N(alkyl)-C(=0)-heterocyclyl groups, sub- 
stituted or unsub stitu ted — N(alkyl)-S(=0)-alkyl 
groups, substituted or unsubstituted — N(alkyl)-S 
(=0)-heterocyclyl groups, — N(H)— C(— O) — NH 2 , 
substituted or unsubstituted — N(H) — C(=0) — N(H) 

' (alkyl) groups, substituted or unsubstituted — N(H) — C 
( ^ 0 >-N(alkyl) 2 groups, — N(alkyl)-C(==0) — NH 2 , 
substituted or unsubstituted — N(alkyl)-C(=0) — N(H) 
(alkyl) groups, or substituted or unsubstituted 
— N(alkyl)-C(=0>— N(alkyl) 2 groups; or R 2 and R 3 
may join together to form a cyclic group when X and Y 
arc both carbon; or R 2 may be absent if X is nitrogen; 

R 3 is selected from — H, — F, —CI, —Br, —I, —OH, 
substituted or unsubstituted straight or branched chain 
alkyl groups having from 1 to 8 carbon atoms, substi- 
tuted or unsubstituted alkoxy groups, — C0 2 H, — CN, 
substituted or unsubstituted — N(H)(alkyl) groups, sub- 
stituted or unsubstituted — N(H)(cycloalkyl) groups, 
substituted or unsubstituted — N(alkyl) 2 groups, substi- 
tuted or unsubstituted heterocyclyl groups, substituted 
or unsubstituted aryl groups, substituted or unsubsti- 
tuted — C(=0)-heterocyclyl groups, substituted or 
unsubstituted — C(=0)-alkyl groups, substituted or 
unsubstituted — C(—0) — N(H)(alkyl) groups, substi- 
tuted or unsubstituted — C(=0) — N(alkyl) 2 groups, 
— C(=0) — NH 2 groups, substituted or unsubstituted 
— C(=0) — N(H)(heterocyclyl) groups, substituted or 
unsubstituted — C(=0) — N(H)(aryl) groups, substi- 
tuted or unsubstituted alkenyl groups having from 1 to 8 
carbon atoms, substituted or unsubstituted alkynyl 
groups having from 1 to 8 carbon atoms, — N0 2 , — SH, 
substituted or unsubstituted — S-alkyl groups, substi- 
tuted or unsubstituted — S(=0) 2 — O-alkyl groups, sub- 
stituted or unsubstituted — S(=0) 2 -alkyl groups, sub- 
stituted or unsubstituted — S(=0) 2 -heterocyclyl 
groups, substituted or unsubstituted — S(==0)-alkyl 
groups, substituted or unsubstituted — S(=0)-hetero- 
cyclyl groups, — S(=£>) — NH 2 , substituted or unsub- 
stituted — S(=0)— N(H)(alkyl) groups, substituted or 
unsubstituted — S(— O)— N(alkyl) 2 groups, substituted 
or unsubstituted — C(=0) — O-alkyl groups, — NH 2 , 
substituted or unsubstituted — N(H) — C(==0)-alkyl 
groups, substituted or unsubstituted — N(H) — C(=0)- 
heterocyclyl groups, substituted or unsubstituted 
— N(H) — S(=0)-alkyl groups, substituted or unsubsti- 
tuted — N(H) — S(=rO)-heterocyclyl groups, substi- 
tuted or unsubstituted — N(alkyl)-C(==0)-aIkyl groups, 
substituted or unsubstituted — N(aIkyl)-C(=0)-hetero- 
cyclyl groups, substituted or unsubstituted — N(alkyl)- 
S(=0)-alkyl groups, substituted or unsubstituted 
^(alky])-S(=0)-heterocyclyl groups, — N(H) — C 
(=0) — NH 2 , substituted or unsubstituted — N(H) — C 
(==0) — N(H)(alkyl) groups, substituted or unsubsti- 
tuted — N(H) — C(=0) — N(alkyl) 2 groups, 
— N(alkyl)-C(=:0) — NH 2 , substituted or unsubstituted 
— N(alkyl)-C(=0)— N(H)(alkyl) groups, or substi- 
tuted or unsubstituted — N(alkyl)-C(~0)— N(alkyl) 2 
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groups; or R 2 and R 3 may join together to form a cyclic 
group when X and Y are both carbon; or R 3 may be 
absent if Y is nitrogen; 

R 4 is selected from of — H : — F, — CI, — Br ; — 1, substi- 
tuted or unsubstituted straight or branched chain alkyl 5 
groups having from 1 to 8 carbon atoms, substituted or 
unsubstituted alkenyl groups having from 1 to 8 carbon 
atoms, substituted or unsubstituted alkynyl groups hav- 
ing from 1 to 8 carbon atoms, — CN, — NO,, — OH, 
— SH, substituted or unsubstituted alkoxy groups, sub- to 
stituted or unsubstituted — S-alkyl groups, substituted 
or unsubstituted — S(=0) 2 — O-alkyl groups, substi- 
tuted or unsubstituted — S(=0) 2 -alkyl groups, substi- 
tuted or unsubstituted — S(=rzO)-alkyl groups, 
— S(=0) — NH 2 , substituted or unsubstituted 15 
— S(=0) — N(H)(alkyl) groups, substituted or unsub- 
stituted — S(=0) — N(alkyl) 2 groups, — C(=0) — 
NH 2 , substituted or unsubstituted — C(=0) — N(H) 
(alkyl) groups, substituted or unsubstituted — C(=0) — 
N(alkyl) 2 groups, substituted or unsubstituted 20 
— C(=0) — O-alkyl groups, — NH 2 , substituted or 
unsubstituted — N(H)(alkyl) groups, substituted or 
unsubstituted — N(alkyl) 2 groups, substituted or unsub- 
stituted — N(H) — C(=0)-alkyl groups, or substituted 
or unsubstituted — N(H) — S(=0)-alkyl groups: or R 4 25 
may be absent if Z is nitrogen; 

R 5 is selected from — H, — F, — CI, — Br, — I, substituted 
or unsubstituted straight or branched chain alkyl groups 
having from 1 to 8 carbon atoms, substituted or unsub- 
stituted heterocyclyl groups, substituted or unsubsti- 30 
tuted alkenyl groups having from 1 to 8 carbon atoms, 
substituted or unsubstituted alkynyl groups having from 
1 to 8 carbon atoms, — CN, — N0 2 , —OH, — SH, sub- 
stituted or unsubstituted alkoxy groups, substituted or 
unsubstituted — S-alkyl groups, substituted or unsubsti- 35 
tuted — S(=0) 2 — O-alkyl groups, substituted or unsub- 
stituted — S(=0) 2 -alkyl groups, substituted or unsub- 
stituted -^S(=0)-alkyl groups, — S(=0)— NH 2 , 
substituted or unsubstituted — S(=0)— N(H)(alkyl) 
groups, substituted or unsubstituted — S(=0) — N 40 
(alkyl) 2 groups, — C(=0) — NH 2 , substituted or unsub- 
stituted — C(=0) — N(H)(alkyl) groups, substituted or 
unsubstituted — C(=0>— N(alkyl) 2 groups, substituted 
or unsubstituted — C(=0)— O-alkyl groups, — NH 2 , 
substituted or unsubstituted — N(H)(alkyl) groups, sub- 45 
stituted or unsubstituted — N(alkyl) 2 groups, substituted 
or unsubstituted — N(H) — C(=:0)-alkyl groups, or sub- 
stituted or * unsubstituted — N(H) — S(=0)-alkyl 
groups; or R 5 may be absent if A is nitrogen; 

R° is selected from — H, —CI, — F, —Br, —OH, substi- 50 
tuted or unsubstituted heterocyclyl groups, substituted 
or unsubstituted — N(HXalkyl) groups, substituted or 
unsubstituted — N(H)(heterocycIyl) groups, substituted 
or unsubstituted — N(a]kyl)(heterocyclyl) groups, sub- 
stituted or unsubstituted alkoxy groups, Substituted or 55 
unsubstituted alkyl groups having from 1 to 8 carbon 
atoms, substituted or unsubstituted alkenyl groups hav- 
ing from 1 to 8 carbon atoms, substituted or unsubsti- 
tuted alkynyl groups having from 1 to 8 carbon atoms, 
— CN, — N0 2J —OH, — SH, substituted or unsubsti- 60 
tuted — S-alkyl groups, substituted or unsubstituted 
— S(=0) 2 — O-alkyl groups, substituted or unsubsti- 
tuted — S(=0) 2 -alkyl groups, substituted or unsubsti- 
tuted — S(=0) 2 -heterocyclyl groups, substituted or 
unsubstituted — S(~0)-alkyl groups, substituted or 65 
unsubstituted — S(=0)-heterocycIyl groups, 
— S(=0) — NH 2 , substituted or unsubstituted 
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— S(— O) — N(H)(alkyl) groups, substituted or unsub- 
stituted — S(rzzO)— N(alkyl) 2 groups, — C(=0>— 
NH 2 , substituted or unsubstituted — C(=zO) — N(H) 
(alkyl) groups, substituted or unsubstituted — C(=0) — 
N (alkyl ) 2 groups, substituted or unsubstituted 
— C(=0)-alky! groups, substituted or unsubstituted 
— C(=0)-heterocyclyl groups, substituted or unsubsti- 
tuted — C(=0) — O-alkyl groups, — NH 2 , substituted 
or unsubstituted — N(alkyl) 2 groups, substituted or 
unsubstituted — N(H)— C(=0)-alkyl groups, substi- 
tuted or unsubstituted — N(H) — C(=0)-heterocyclyl 
groups, substituted or unsubstituted — N(alkyl)-C 
(=0)-alkyl groups, substituted or unsubstituted 
— N(alkyl)-C(=0)-heterocyclyl groups, substituted or 
unsubstituted — N(H) — S(=0)-alkyl groups, substi- 
tuted or unsubstituted — N(H) — S(=0>heterocyclyl 
groups, substituted or unsubstituted — N(alkyl)-S 
(=0)-alkyl groups, or substituted or unsubstituted 
— N(alkyl)-S(=0)-heterocyclyl groups: or R 6 may be 
absent if B is nitrogen; 

R 7 is selected from — H : — CI. — F, —Br, —OH, substi- 
tuted or unsubstituted heterocyclyl groups, substituted 
or unsubstituted — N(H)(alkyl) groups, substituted or 
unsubstituted — N(H)(heterocyclyl) groups, substituted 
or unsubstituted — N(aIkyl)(heterocyclyl) groups, sub- 
stituted or unsubstituted alkoxy groups, substituted or 
unsubstituted alkyl groups having from 1 to 8 carbon 
atoms, substituted or unsubstituted alkenyl groups hav- 
ing from 1 to 8 carbon atoms, substituted or unsubsti- 
tuted alkynyl groups having from 1 to 8 carbon atoms, 
— CN, — N0 2 , — OH, — SH, substituted or unsubsti- 
tuted — S-alkyl groups, substituted or unsubstituted 
— S(=0) 2 — O-alkyl groups, substituted or unsubsti- 
tuted — S(=0) 2 -alkyI groups, substituted or unsubsti- 
tuted — S(=0) 2 -heterocyclyl groups, substituted or 
unsubstituted — S(mO)-alkyl groups, substituted or 
unsubstituted — S(=0)-heterocyclyl groups, 
— S(r=0) — NH 2 , substituted or unsubstituted 
— S(=0) — N(H)(alkyl) groups, substituted or unsub- 
stituted — S(=0) — N(alkyl) 2 groups, — C(=0)— 
NH 2 , substituted or unsubstituted — C(=0) — N(H) 
(alkyl) groups, substituted or unsubstituted — C(=0) — 
N(alkyl) 2 groups, substituted or unsubstituted 
— C(=rO)-alkyl, groups, substituted or unsubstituted 
— C(=0)-heterocyclyl groups, substituted or unsubsti- 
tuted — C(=0)— O-alkyl groups, — NH 2 , substituted 
or unsubstituted — N(alkyl) 2 groups, substituted or 
unsubstituted — N(H>— C(==0)-alkyl groups, substi- 
tuted or unsubstituted — N(H) — C(=0)-heterocyclyl 
groups, substituted or unsubstituted — N(alkyl)-C 
(=0)-alkyl groups, substituted or unsubstituted 
— N(alkyl)-C(==0)-heterocyclyl groups, substituted or 
unsubstituted — N(H) — S(=0)-alkyl groups, substi- 
tuted or unsubstituted — N(H) — S(=0)-heterocyclyl 
groups, substituted or unsubstituted — N(alkyl)-S 
(==0)-alkyl groups, or substituted or unsubstituted 
— N(alkyl>S(=0)-heterocycIyl groups: or R 7 may be 
absent if C is nitrogen; 

R 8 is selected from — H, — F, — CI, — Br, — I, substituted 
or unsubstituted straight or branched chain alkyl groups 
having from 1 to 8 carbon atoms, substituted or unsub- 
stituted heterocyclyl groups, substituted or unsubsti- 
tuted alkenyl groups having from 1 to 8 carbon atoms, 
substituted or unsubstituted alkynyl groups having from 
1 to 8 carbon atoms, — CN, — N0 2 , —OH, — SH, sub- 
stituted or unsubstituted alkoxy groups, substituted or 
unsubstituted — S-alkyl groups, substituted or unsubsti- 
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tuted — S(nO) 2 — O-alkyl groups, substituted or unsub- R 6 is selected from — H. — CI. — F, — Br, — OH, substi - 
stituted — S(=0) 2 -alkyl groups, substituted or unsub- tuted or unsubstituted heterocyclyl groups, substituted 
stituted — S(=0)-alkyl groups, — S(^O) — NH 2 , or unsubstituted — N(H)(alkyl) groups, substituted or 
substituted or unsubstituted — S(=0)— N(H)(alkyl) unsubstituted — N(H)(heterocyclyl) groups, substituted 
groups, substituted or unsubstituted — S(=0) — N 5 or unsubstimted — N(alkyl)(heterocyclyl) groups, sub- 
(alkyl) 2 groups, — C(=0) — NH 2 , substituted or unsub- stituted or unsubstituted alkoxy groups, or substituted or 
stituted — C(— O) — N(H)(alkyl) groups, substituted or unsubstituted alkyl groups having from 1 to 8 carbon 
unsubstituted — C(=0) — N(alkyl) 2 groups, substituted atoms; or R 6 may be absent if B is nitrogen; 
or unsubstimted — C(=0}—0-alkyI groups, — NH 2 , R 7 is selected from — H ; — CI — F, —Br, —OH, substi- 
substituted or unsubstituted — N(H) (alkyl) groups, sub- 10 tuted or unsubstimted heterocyclyl groups, substituted 
stituted or unsubstituted — N(alkyl) 2 groups, substituted or unsubstituted — N(H)(alkyl) groups, substituted or 
or unsubstituted — N(H)— C(=0)-alkyl groups, or sub- unsubstituted — N(H)(heterocyclyl) groups, substituted 
stituted or unsubstituted — N(H) — S(=rO)-aIkyl or unsubstituted — N(alkyl)(heterocyclyl) groups, sub- 
groups; or R 8 may be absent if D is nitrogen; stituted or unsubstimted alkoxy groups, or substituted or 
R 9 is selected from of substituted or unsubstituted hetero- 15 unsubstimted alkyl groups having from 1 to 8 carbon 
cyclyl groups, substituted or unsubstituted aryl groups, atoms; or R 7 may be absent if C is nitrogen; and 
substituted or unsubstituted alkoxy groups, — NH 2 , sub- r« is sc |ected from — H, — F, — CI, —Br, —I, straight or 
stituted or unsubstimted cycloalkyl groups, or substi- branched chain alkyl groups having from 1 to 8 carbon 
tuted or unsubstituted straight or branched chain alkyl atoms, or substituted or unsubstituted heterocyclyl 
groups having from 1 to 8 carbon atoms, or R 9 and R 10 20 groups; or R 8 may be absent if D is nitrogen, 
join together to form a ring having 5, 6, or 7 ring mem- In some embodiments of the method of inhibiting GSK-3 
bers; or using a compound of Structure IB, a tautomcr of the com- 
R is — H, or R and R join together to form a ring poundj a pharmaceutical ly acceptable salt of the compound, a 
having 5, 6, or 7 ring members. pharmaceutical lv acceptable salt of the tautomer, or mixtures 
In some embodiments of the method of inhibiting GSK-3 25 mer eof, A, B, C, and D are all carbon. In some such embodi- 

in a subject and/or the method of treating a biological condi- ments R 5 is H R 6 is H R 7 is H and R 8 is — H 

tion mediated by GSK-3 activity in a subject using a com- In s ' ome embodiments of me method of inhibiting GSK-3 
pound of Structure IB, a tautomer of the compound, a phar- in g subject and/or me method of treating a biological condi- 
maceutically acceptable salt of the compound, a tion mcdiatcd by GSK-3 activity in a subject using a com- 
pharmaccutically acceptable salt of the tautomer, or mixtures 30 pound of Slruclure IB> a lautomer of ^ compound, a par- 
tnered, maccutically acceptable salt of the compound, a 
R is selected from -H, -F, CI, -Br, —I or straight or pharmaceulicalIy acceptable salt of the tautomer, or mixtures 
branched chain alkyl groups having from 1 to 8 carbon thereof? Qne of A Qr D is ^ md B and c m bom 
atoms; or R may be absent if W is nitrogen carbon 
R 2 is selected from — H, — F, — CI, — Br, — I. — N0 2 , 35 . . r . . , ..... ^ OLr ^ 
™ M II rn r^u — u~* n ~u~A In some embodmients of the method of inhibiting. GSK-3 
— CN, — NH 2 , — CO,H, — OH, straight or branched ,. , . , - . . , 
u • « i u - r t ♦ o ju * ~ In a subject and/or the method of treating a biological condi- 
chain dkyl g™P* k™S from to 8 carbon atoms, QSK , 3 ac * J cQm _ 

substituted or unsubstituted cycloalkenyl groups, substi- / r*u J u 

, , . , t „ , • * . j pound of Structure IB, a tautomer of the compound, a phar- 

mted or unsubstituted cycloalkyl groups, substituted or r ... u * *u i 

unsubstituted alkoxy groups, substituted or unsubsti- 40 ^ceutically acceptable sa of the compound a 

mted-N(H)(alkyl)groups, substituted orunsubstituted Pharmaceutical ly acceptable salt of the tautomer, or mixtures 

-N(alkyl) 2 groups, substituted or unsubstituted hetero- J^ f J, W "** ^ embodunentSj X ' ' and 

cyclyl groups, or substituted or unsubstituted aryl area car n. „„„ ^ 

groups; or R 2 may be absent if X is nitrogen; In some embodiments of the method of inhibiting GSK-3 

R 3 is selected from H F CI Br I OH 45 m a subject and/or the method of treating a biological condi- 

straight or branched chain alkyl groups having from 1 to uon mediated by GSK-3 activity in a subject using a com- 

8 carbon atoms, substituted or unsubstituted alkoxy P ound of Structure IB, a tautomer of the compound, a phar- 

groups, -C0 2 H, -CN, substituted or unsubstituted maceutically acceptable salt of the compound, a 

— N(H)(alkyl) groups, substituted or unsubstituted pharmaceutical ly acceptable salt of the tautomer, or mixtures 

— N(H)(cycloalkyl) groups, substituted or unsubstituted 50 thereof, X is nitrogen. In some such embodiments, W, Y, and 

— N(alky 1) 2 groups, substituted or unsubstituted hetero- Z are aI1 caj *bon. 

cyclyl groups, substituted or unsubstimted aryl groups, In some embodiments of the method of inhibiting GSK-3 
substituted or unsubstituted — C(=0)-heterocyclyl in a subject and/or the method of treating a biological condi - 
groups, substituted or unsubstituted — C(=0)-alkyl tion mediated by GSK-3 activity in a subject using a corn- 
groups, substituted or unsubstituted — C(=0) — N(H) 55 pound of Structure IB, a tautomer of the compound, a phar- 
(alkyl) groups, substituted or unsubstituted — C(=rO)— maceutically acceptable salt of the compound, a 
N(alkyl) 2 groups, — C(=0)— NH 2 groups, substituted pharmaceutically acceptable salt of the tautomer, or mixtures 
or unsubstituted — C(=0)— -N(H)(heterocyclyl) thereof, Y is nitrogen. In some such embodiments, W, X, and 
groups, or substituted or unsubstituted — C(=0) — N < Z are all carbon. 

(H)(aryl) groups; or R 3 may be absent ifY is nitrogen: 60 In some embodiments of the method of inhibiting GSK-3 

R 4 is selected from — H, — F, — CI, — Br, — I, or straight or in a subject and/or the method of treating a biological condi - 

branched chain alkyl groups having from 1 to 8 carbon tion mediated by GSK-3 activity in a subject using a com- 

atoms; or R 4 may be absent if Z is nitrogen; pound of Structure IB, a tautomer of the compound, a phar- 

R 5 is selected from — H, — F, — CI, — Br, — I, straight or maceutically acceptable salt of the compound, a 

branched chain alkyl groups having from 1 to 8 carbon 65 pharmaceutically acceptable salt of the tautomer, or mixtures 

atoms, or substituted or unsubstituted heterocyclyl thereof, Z is nitrogen. In some such embodiments, W, X, and 

groups; or R 5 may be absent if A is nitrogen; Y are all carbon. 
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In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB. a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutically acceptable salt of the tautomer, or mixtures 
thereof, two of W, X, Y, and Z are nitrogen atoms. In some 
such embodiments, X and Z are nitrogen atoms and W and Y 
are carbon atoms. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB. a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutically acceptable salt of the tautomer, or mixtures 
thereof, R 10 is — H and R 9 is selected from substituted or 
unsubstituted heterocyclyl groups, substituted or unsubsti- 
tuted aryl groups, substituted or unsubstituted alkoxy groups, 
— NH 2 , substituted or unsubstituted cycloalkyl groups, or 
substituted or unsubstituted straight or branched chain alkyl 
groups having from 1 to 8 carbon atoms. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB. a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutically acceptable salt of the tautomer, or mixtures 
thereof, R 9 is selected from substituted or unsubstituted het- 
erocyclyl groups, substituted or unsubstituted aryl groups, 
unsubstituted alkoxy groups, — NH 2 , substituted or unsubsti- 
tuted cycloalkyl groups, unsubstituted straight or branched 
chain alkyl groups having from 1 to 8 carbon atoms, substi- 
tuted or unsubstituted heterocyclylalkyl groups wherein the 
heterocyclyl group is saturated, substituted or unsubstituted 
heterocyclylalkyl groups wherein the heterocyclyl group is 
unsaturated, substituted or unsubstituted a ralkyl groups, sub- 
stituted or unsubstituted alkoxyalkyl groups, substituted or 
unsubstituted hydroxyalkyl groups, substituted or unsubsti- 
tuted malkylaminoalkyl groups, substituted or unsubstituted 
alkylaminoalkyl groups, substituted or unsubstituted ami- 
noalkyl groups, substituted or unsubstituted heterocyclylami - 
noalkyl groups, substituted or unsubstituted (heterocyclyl) 
(alkyl)aminoalkyl groups, or substituted or unsubstituted 
alkyl-(S0 2 )-alkyl groups. 

In some embodiments of the method of inhibiting GSK-3 45 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB. a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutically acceptable salt of the tautomer, or mixtures 
thereof, R 10 is — H and R 9 is selected from substituted or 
unsubstituted saturated heterocyclyl groups, substituted or 
unsubstituted aminoalkyl groups, substituted or unsubsti- 
tuted cycloalkyl groups, or substituted or unsubstituted het- 
erocyclylalkyl groups. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB. a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutically acceptable salt of the tautomer, or mixtures 
thereof, R 9 is selected from quinuclidinyl groups, piperidinyl 
groups, pyrrolidinyl groups, and aminocyclohexyl groups. In 
some such embodiments, R 9 is a quinuclidinyl group and in 
some such embodiments, R 9 is a quinuclidin-3-yl group. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
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tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB, a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutically acceptable salt of the tautomer, or mixtures 
thereof, R 9 is selected from monocyclic, bi eye lie, or polycy- 
clic saturated heterocyclyl groups. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB, a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutically acceptable salt of the tautomer, or mixtures 
thereof, R ! is selected from — H, — F, — CI. or — CH 3 groups. 
In some such embodiments, R l is — H or — F. In other such 
embodiments, R 1 is — H. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity' in a subject using a com- 
pound of Structure IB, a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutically acceptable salt of the tautomer, or mixtures 
thereof. R 2 is selected from — H, — CI, — F, — Br. — I, 
— CH 3 ,' — N0 2 , — OMe, — CN, — C0 2 H, substituted or 
unsubstituted 1,2,3,6-tctrahydropyridine groups, substituted 
or unsubstituted thiophene groups, substituted or unsubsti- 
tuted imidazole groups, substituted or unsubstituted 3-py- 
ridyl groups, substituted or unsubstituted 4-pyridyl groups, 
2 -substituted phenyl groups, 2, 4-di substituted phenyl groups, 
4-substituted phenyl groups, 3-substituted phenyl groups, 
2,6-disubstituted phenyl groups, phenyl, substituted or 
unsubstituted dialkylamino groups, or substituted or unsub- 
stituted alkylamino groups. In some such embodiments. R 2 is 
selected from — H, — CI, — F, or — CH 3 . In other such 
embodiments, R 2 is — F. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB, a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutically acceptable salt of the tautomer, or mixtures 
thereof, R 2 is a substituted or unsubstituted aryl group 
selected from phenyl, 2-chlorophenyl, 2-methylphenyl, 

2- ethylphenyl, 2-hydroxyphenyl, 2-methoxyphenyl, 2-trif- 
luoromethylphenyl, 3-methoxyphenyl. 3-nitrophenyl, 3-car- 
boxyphenyl, 3-acetylphenyl, 3-aminophenyl, 3-hydroxyphe- 
nyl, 3-acetamidophenyl, 3-carbomethoxyphenyl, 

3- trifluoromethylphenyl, 3-ureidophenyl, 4-chlorophenyl, 

4- cyanophenyl, 4-hydroxyphenyl, 4-nitrophenyl, 4-eth- 
ylphenyl, 4-methylphenyl, 4-methoxyphenyl, 4-acetylphe- 
nyl, 4-acetamidophenyl, 4-carboxyphenyl, 4-formylphenyl, 
4-methylthiophenyl, 4-dimethylaminophenyl, 4-car- 
bomethoxyphenyl, 4-carboethoxyphenyl, 4-carboxami- 
dophenyl, 4-(methylsulfonyl)phenyl, 4-trifluoromethylphe- 
nyl, 2,4-difluorophenyl, 2-fluoro-4-chlorophenyl. 2.4- 
dichlorophenyl, 2-amino-4-carbomethoxyphenyl, 2 -amino - 
4-carboxyphenyl. 2,6-difluorophenyl, or 3.4- 
(methylenedioxy)phenyl. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB, a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutically acceptable salt of the tautomer, or mixtures 
thereof, R 4 is — H or — CH 3 . In some such embodiments, R 4 
is — H. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
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tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB. a tautomer of the compound, a phar- 
maceutical!}' acceptable salt of the compound, a 
pharmaceutical ly acceptable salt of the tautomer, or mixtures 
thereof, R 5 and R 8 are independently selected from — H, or 5 
saturated heterocyclyl groups, or are absent. In some such 
embodiments. R 5 and R 8 are independently selected from 
— H or sanirated heterocyclyl groups. In some such embodi- 
ments R 5 is — H and R 8 is — H. 

In some embodiments of the method of inhibiting GSK-3 10 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB. a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutical ly acceptable salt of the tautomer, or mixtures 15 
thereof, R 6 and R 7 are independently selected from — H, — F, 
— CI, — OH, or substituted or unsubstituted heterocyclyl 
groups. In some such embodiments, R 6 is — H and R 7 is — H. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 20 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB, a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaccutically acceptable salt of the tautomer, or mixtures 
thereof, R 5 is — H, R 6 is — H 5 R 7 is — H, and R 8 is — H. 25 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB. a tautomer of the compound, a phar- 
maccutically acceptable salt of the compound, a 30 
pharmaceutically acceptable salt of the tautomer, or mixtures 
thereof, R 3 is selected from — H, — F, — - CI, —Br, — CM 3 , 
— OH, — CN, substituted or unsubstituted alkoxy groups, 
substituted or unsubstituted alkylamino groups, substituted 
or unsubstituted dialkylamino groups, substituted or unsub- 35 
stituted heterocyclyl groups, substituted or unsubstituted aryl 
groups, substituted or unsubstituted — C(r=0)-heterocyclyl 
groups, substituted or unsubstituted — C(—Q) — N(alkyl) 2 
groups, or — C(=0) — NH 2 groups. 

In some embodiments of the method of inhibiting GSK-3 40 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB. a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutically acceptable salt of the tautomer, or mixtures 45 
thereof, R 3 is selected from — H, — F, —CI, —Br, — CH 3 , 
— CN, — OMe, hydroxyalkylamino groups, dialkylamino 
groups, dialkylaminoalkylamino groups, alkoxyalkylamino 
groups, substituted or unsubstituted heterocyclylalkylamino 
groups, acetamidoalkylamino groups, cyanoalkylamino 50 
groups, alkoxyalkylamino groups, thioalkylamino groups, 
(memylsulfonyl)alkylamino groups, cycloalkylalkyl amino 
groups, dialkylaminoalkoxy groups, heterocyclylalkoxy 
groups, substituted or unsubstituted piperidinyl groups, sub- 
stituted or unsubstituted imidazolyl groups, substituted or 55 
unsubstituted morpholinyl groups, substituted or unsubsti- 
tuted pyrrolyl groups, substituted or unsubstituted pyrrolidi- 
nyl groups, substituted or unsubstituted piperazinyl groups, 
substituted or unsubstituted aryl groups, substituted or unsub- 
stituted — C(=0)-heterocyclyl groups, substituted or unsub- 60 
stituted — C(==0)— N(alkyl) 2 groups, or — C(=0>— NH 2 
groups. In some embodiments. R 3 is selected from — H, — F, 
—CI, —Br, — CH 3 , — OH, — CN, substituted and unsubsti- 
tuted alkoxy groups, substituted and unsubstituted alky- 
lamino groups, substituted and unsubstituted dialkylamino 65 
groups, substituted and unsubstituted heterocyclyl groups, 
substituted and unsubstituted aryl groups, substituted and 



,709 B2 

130 

unsubstituted — C(=0)-heterocycly1 groups, substituted and 
unsubstituted — C(=0)— N(alkyl) 2 groups, and 
— C(=0) — NH 2 groups. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB, a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutically acceptable salt of the tautomer, or mixtures 
thereof, R 3 is selected from substituted or unsub stituted alky- 
lamino groups or substituted or unsubstituted dialkylamino 
groups. In some such embodiments, R 3 is a dimethyl ami no 
group. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB, a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutical lv acceptable salt of the tautomer, or mixtures 
thereof, R 4 , R 5 , R 6 , R 7 , R 8 , and R 10 are all — H. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB, a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutically acceptable salt of the tautomer, or mixtures 
thereof, the IC 50 value of the compound is less than or equal 
to 10 ).iM with respect to GSK-3. In other such embodiments, 
the IC 50 value is less than or equal to 1 uM, is less man or 
equal to 0. 1 uM, is less man or equal to 0.050 uM, is less than 
or equal to 0.030 uM, is less than or equal to 0.025 uM, or is 
less than or equal to 0.01 0 uM. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB, a tautomer of the compound, a phar- 
maceutically acceptable salt of the compound, a 
pharmaceutically acceptable salt of the tautomer, or mixtures 
thereof, the subject is a mammal, and in some embodiments is 
a human. 

In some embodiments of the method of inhibiting GSK-3 
in a subject and/or the method of treating a biological condi- 
tion mediated by GSK-3 activity in a subject using a com- 
pound of Structure IB, the biological condition is diabetes, 
and in some such embodiments the biological condition is 
noninsulin dependent diabetes mellitus (NIDDM). In other 
such embodiments, the biological condition is Alzheimer's 
disease or is bipolar disorder. 

In groups including heterocyclyl groups, the heterocyclyl 
group may be attached in various ways. For example, in a 
heterocycylakoxy group, the heterocyclyl group may be 
bonded to a methylene carbon of the alkoxy group of the 
heterocyclylalkoxy group through various ring members. By 
way of non-limiting example, where the heterocyclyl group 
of the heterocyclylalkoxy group is tetrahydrofuran, the group 
could be represented by the formula — OCH 2 CH 2 (tetrahy- 
drofiiranyl) which corresponds to the following two struc- 
tures: 



II 
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III 




where Structure II represents the group that can be referred to 10 
as the — OCH 2 CH 2 (2-tetrahydroiuranyl) or — OCH 2 CH 2 
(tetrahydrofuran-2-yl) group and Structure III represents the 
group that can be referred to as the — OCH 2 CH 2 (3-tetrahy- 
drofuranyl) or — OCH 2 CH 2 (tetrahydrofuran-3-yl)group. 
When the heterocyclyl group is a N-containing heterocycle, 15 
such as, but not limited to piperidine, piperazine, morpholine, 
or pyrrolidine, the heterocycle can be bonded to the methyl- 
ene carbon through a ring carbon atom or through a nitrogen 
atom in the ring of the N-containing heterocycle. Both of ^ 0 
these are preferred. Where the heterocyclyl group is a piperi- 
dine for a — OCH 2 CH 2 CH 2 (heterocyclyl) group, the follow- 
ing structures are possible and preferred: 




viii 



IX 



Structure VIII is an example of a — 0(CH 2 ) 2 (2-piperazi- 
nyl)or — 0(CH 2 ) 2 (piperazin-2-yl) group, and Structure IX is 
an example of a — 0(CH 2 ) 2 (l-piperazinyl) or — 0(CH 2 ) 2 (N- 
piperazinyl) or — 0(CH 2 ) 2 (piperazin-l -yl) group. Where the 
heterocyclyl group is a morpholine for a — OCH 2 CH 2 (het- 
erocyclyl) group, the following structures are possible and 
preferred: 



25 



IV 




X 





X 




30 



35 



40 



Structure IV is an example of a — 0(CH 2 ) 3 (N-piperidinyl) 
or — 0(CH 2 ) 3 (l-piperidinyl) or — 0(CH 2 ) 3 (piperidin-l-yl) 
group. Structure V is an example of a — 0(CH 2 ) 3 -(2-piperidi- 
nyl) or — OCCH^Cpiperidin^-yl) group. Structure VI is an 
example of a — 0(CH 2 ) 3 (3-piperidinyl) or — 0(CH 2 ) 3 (pip- 
eridin-3-yl) group. Structure VII is an example of a — 0(CH 2 ) 
3 (4-piperidinyl) or — 0(CH 2 ) 3 (piperidin-4-yl) group. Where 
the heterocyclyl group is a piperazine for an — OCH 2 CH 2 
(heterocyclyl) group, the following structures are possible 
and preferred: 




XI 



XII 



45 



Structure X is an example of a — 0(CH 2 ) 2 (3-morpholinyl) 
vj or — 0(CH 2 ) 2 (morpholin-3-yl) group, Structure XI is an 
example of a — OCCH^^-morpholinyl) or — 0(CH 2 ) 2 (N- 
morpholinyl) or — 0(CH 2 ) 2 (morpholin-4-yl)group, and 
Structure XII is an example of a — 0(CH 2 )2(2-morpholinyl) 
or — 0(CH 2 ) 2 (morpholin-2-yl) group. It will be observed that 
where the heterocyclyl group is a pyrrolidine in a 
— OCH 2 CH 2 (heterocyclyl) group, the structures available 
include — 0(CH 2 ) 2 (1 -pyrrol idinyl) or — O^H^CN-pyrro- 
VII 50 lia^nyl)or^(CH 2 ) 2 ^yirolidm-l-yl),-^(CH 2 ) 2 (2-pyrro- 
lidinyl) or -0(CH 2 ) 2 (pyrrolidin-2-yl), and — 0(CH 2 ) 2 (3- 
pyrrolidinyl) or — 0(CH 2 ) 2 (pyrrolidin-3-yl). 

Compounds of Structure I and IB may be synthesized from 
simple starting molecules as shown in Schemes 1 -6 and the 
Examples. As shown in Scheme 1, hydroxy derivatives of 
compounds of Structure 1 may generally be prepared using 
aromatic compounds substituted with amines and carboxylic 
acid groups. These compounds may then be converted to 
compounds of Structure I using the methods described in 
Schemes 3 and 5 and the Examples. Hydroxy derivatives of 
heterocyclic analogs of Structure I such as compounds of 
Structure IB may be similarly prepared using the appropriate 
heteroaromatic analogs of the compounds as shown in 
Scheme 2. These may then be converted to heterocyclic ana- 
logs of Structure I such as compounds of Structure IB using 
the methods described in Schemes 4 and 5. 



55 
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Scheme L 



or 




10 



15 



20 



25 



As shown in Scheme 1, a substituted aromatic compound 
such as a substituted or unsubstituted 2-aminobenzoic acid 
may be reacted with an acyl halide such as methyl 2-(chloro- 
carbonyl)acetate to produce an amide that will react with a 
substituted or unsubstituted 1 ,2-diaminobenzene. The result- 30 
ing product is a 4-hydroxy-substituted analog of a compound 
of Structure 1. 



Scheme 7. 



y^.C0 2 H 



NH 2 



^C0 2 H 



rr 




heat 



CC^Me 




As shown in Scheme 2, a substituted pyridine such as a 
substituted or unsubstituted 3-ainmo-pyridine-4-carboxylic 
acid may be reacted with an acyl halide such as methyl 
2-(chlorocarbonyl)acetate to produce an amide that will react 
with a substituted or unsubstituted 1, 2-diaminobenzene or a 
pyridine analog. The resulting product is a 4-hydroxy-substi- 
tuted heterocyclic analog of a compound of Structure I or IB. 
The use of starting pyridines with different substitution pat- 
terns such as 2-aminonicotinic acid (2-aminopyridine-4-car- 
boxylic acid) provides compounds where the nitrogen is in a 



134 



different position in the pyridine ring of the final compound. 
One skilled in the art will recognize that the procedure set 
forth in Scheme 2 may be modified to produce various 4 -hy- 
droxy heterocyclic analogs of compounds of Structure I and 
IB. 

Scheme 3 illustrates a general synthetic route that allows 
for the synthesis of various compounds of Structure 1. An 
inspection of Scheme 3 shows that 4-hydroxy substituted 
analogs of compounds of Structure I may be converted into 
the 4-chloro derivative by reaction with phosphorus oxychlo- 
ride or thionyl chloride. The 4-chloro derivative may then be 
reacted with an appropriate amine such as an alkyl amine, a 
dialkylamine. a heterocyclylamine, a cycloalkylamine, an 
aromatic amine, and the like to produce the corresponding 
protected compound of Structure I. Deprotection affords the 
final desired compounds of Structure I. 

The various 2-aminobenzoic acid starting materials used to 
synthesize isatoic anhydrides may be obtained from commer- 
cial sources or prepared by methods known to one of skill in 
the art. General isatoic anhydride synthesis methods are 
described in J.Med Ckem. 1981.24 (6),735and7. Heterocyl 
Chem. 1975, 12(3), 565 which are both hereby incorporated 
by reference in their entirety for all purposes as if fully set 
forth herein. 
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Scheme 4 illustrates a general synthetic route that allows 
for the synthesis of various heterocyclic compounds of Struc- 
ture IB. An inspection of Scheme 4 shows that 4-hydroxy 
substituted analogs of Structure IB may be converted into the 
4-chloro derivative by reaction with phosphorous oxychlo- 
ride or thionyl chloride. The 4-chJoro derivative may then be 
reacted with an appropriate amine such as an alkylamine, a 
dialkylamine, a heterocyclylaminc, a cycloalkylamine, an 
aromatic amine, and the like to produce the corresponding 
protected compounds of Structure IB. Deprotection affords 
the final desired heterocyclic analogs of compounds of Struc- 
ture L 



Scheme 4. 



EtOH 
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Scheme 5 depicts a general synthetic route that allows for 
the synthesis of various compounds of Structure I. An inspec- 
tion of Scheme 5 shows that the hydroxy group of 4-hydroxy 
substituted analogs of compounds of Structure 1 may be con- 
verted to a leaving group by triflation with triflating agents 
such as triflic anhydride. The resulting triflates may then be 
reacted with a wide variety of nitrogen nucleophiles such as 
3-aminoquinuclidine and other amines to produce protected 
analogs of compound of Structure I. Deprotection of the 
resulting products affords the desired compounds of Struc- 
ture I. An analogous procedure may be used to prepare het- 
erocyclic compounds of Structure I. 



O NH»HC1 
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used as precursors of compounds of Structure I and IB and 

heterocyclic analogs of compounds of Structure I and IB Introduction of substituents on the benzimidazole ring 

where one or more of A, B, C, or D is a nitrogen as shown in need not be limited to the early stages of the synthesis and 

Scheme 6. may be accomplished after formation of the quinolinone ring. 



Scheme 6. 




As shown in Scheme 6, a compound such as ethyl cyanoac- 
etate may be condensed with a substituted or unsubstituted 
heterocycle containing two ortho amino groups such as sub- 50 
stituted or unsubstituted 1 ,2-diaminopyridine to obtain a sub- 
stituted or unsubstituted 2-imidazolo[5,4-b]pyridin-2-yle- 
thanenitrile, which may subsequently be hydrolyzed in acidic 
medium to provide a substituted or unsubstituted ethyl 2-imi- 55 
dazolo[5,4-b]pyridin-2-ylacetate. As an alternate route, a 
substituted or unsubstituted ethyl 2-imi dazolo[5,4-b]pyridin- 
2-ylacetate may be obtained from a compound such as the 
hydrochloride salt of 3-ethoxy-3-iminopropanoate and a sub- 60 
stituted or unsubstituted 1 ,2-diaminopyridine. Reaction of a 
substituted or unsubstituted ethyl 2-imidazolo[5,4-b]pyridin- 
2-ylacetates with an appropriate aromatic compound pro- 
vides compounds of Structure I and heterocyclic analogs of 65 
compounds of Structure I where one or more of A, B, C, or D 
is a nitrogen atom. 



For example, amides can be obtained by coupling the 
advanced acid intermediate shown in Scheme 7 with a variety 
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Conversion of the C-6 or C-7 halides to an acid group was 
accomplished using procedures in the following references 
which are herein incorporated by reference in their entirety 
for all purposes as if fully set forth herein: Koga. H.; et al. 5 Tet. 
Let., 1995, 36, 1, 87-90; and Fukuyama, T.; et al. s J. Am. 
Chem. Soc, 1994, 116, 3125-3126. 



Srhnnr 9. 




Conversion of the C-6 or C-7 halides to a cyano group was 
accomplished using procedures in the following reference 
which is herein incorporated by reference in its entirety for all 
purposes as if fully set forth herein: Anderson, B. A.; et al., J. 
Org. Chem., 1998, 63, 8224-828. Preferred reaction condi- 
tions for Scheme 9 are described in Method 26 below. 




Conversion of the C-6 or C-7 halides to an aryl group was 
accomplished using standard Suzuki or Stille procedures 
such as described below. 
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Scheme 1 1 




R 

X,X' = F,CLI 
20 Y=NH,0,S 



Additional fiinctionalization using a dihaloquinolone was 
accomplished as depicted in Scheme 1 1 by reaction of the 
25 dihaloquinolone with nucleophiles such as amines, alcohols 
and thiols. 

The compounds of Structure I and IB, tautomers of the 
compounds, pharmaceutically acceptable salts of the com- 
pounds, pharmaceutically acceptable salts of the tautomers, 
30 and mixtures thereof may be used to prepare medicaments, 
that may be used for the purposes described herein, and may 
be used to treat various biological conditions as described 
herein. 

Pharmaceutical formulations may include any of the com- 

35 pounds of any of the embodiments described above in com- 
bination with a pharmaceutically acceptable carrier such as 
those described herein. 

The instant invention also provides for compositions which 
may be prepared by mixing one or more compounds of the 

40 instant invention, or pharmaceutically acceptable salts tau- 
tomers thereof, or mixtures thereof with pharmaceutically 
acceptable carriers, excipients, binders, diluents or the like to 
treat or ameliorate a variety of disorders related to the activity 
of VEGF-RTK, more particularly angiogenesis associated 

45 with cancer or related to the activity of FLT-1, VEGFR2, 
VEGFR3, FGFR1, GSK-3, Cdk2, Cdk4, MEK1, NEK-2, 
CHK2, CKU, Raf, NEK-2, CHK1, Rsk2, PAR-1, Cdc2, 
c-Kit, c-ABL, p60src, FGFR3, FLT-3, Fyn, Lck, Tie-2, PDG- 
FRa, and PDGFRp. The compositions of the inventions may 

50 be used to create formulations such as medicaments and 
pharmaceutical formulations that inhibit tyrosine kinases 
and/or serine/threonine kinases and may be used to treat 
biological conditions mediated by such kinases. Such com- 
positions can be in the form of, for example, granules, pow- 

55 ders, tablets, capsules, syrup, suppositories, injections, emul- 
sions, elixirs, suspensions or solutions. The instant 
compositions can be formulated for various routes of admin- 
istration, for example, by oral aoUninistration, by nasal admin- 
istration, by rectal administration, subcutaneous injection, 

60 intravenous injection, intramuscular injections, or intraperi- 
toneal injection. The following dosage forms are given by 
way of example and should not be construed as limiting the 
instant invention. 

For oral, buccal, and sublingual administration, powders, 

65 suspensions, granules, tablets, pills, capsules, gelcaps, and 
caplets are acceptable as solid dosage forms. These can be 
prepared, for example, by mixing one or more compounds of 
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the instant invention, pharmaceutical ly acceptable salts, tau- 
tomers, or mixtures thereof, with at least one additive such as 
a starch or other additive. Suitable additives are sucrose, 
lactose, cellulose sugar, mannitol, maltitol. dextran, starch, 
agar, alginates, chitins, chitosans, pectins, tragacanth gum, 
gum arabic, gelatins, collagens, casein, albumin, synthetic or 
semi-synthetic polymers or glycerides. Optionally, oral dos- 
age forms can contain other ingredients to aid in administra- 
tion, such as an inactive diluent, or lubricants such as mag- 
nesium stearate, or preservatives such as para ben or sorbic 
acid, or anti-oxidants such as ascorbic acid, tocopherol or 
cysteine, a disintegrating agent, binders, thickeners, buffers, 
sweeteners, flavoring agents or perfuming agents. Tablets and 
pills may be further treated with suitable coating materials 
known in the art. 

Liquid dosage forms for oral administration may be in the 
form of pharmaceutical ly acceptable emulsions, syrups, elix- 
irs, suspensions, and solutions, which may contain an inactive 
diluent, such as water. Pharmaceutical formulations and 
medicaments may be prepared as liquid suspensions or solu- 
tions using a sterile liquid, such as, but not limited to, an oil, 
water, an alcohol, and combinations of these. Pharmaceuti- 
cally suitable surfactants, suspending agents, emulsifying 
agents, may be added for oral or parenteral administration. 

As noted above, suspensions may include oils. Such oil 
include, but are not limited to, peanut oil, sesame oil, cotton- 
seed oil, corn oil and olive oil. Suspension preparation may 
also contain esters of fatty acids such as ethyl oleate, isopro- 
pyl myristate, fatty acid glycerides and acetylated fatty acid 
glycerides. Suspension formulations may include alcohols, 
such as, but not limited to. ethanol, isopropyl alcohol, hexa- 
decyl alcohol, glycerol and propylene glycol. Ethers, such as 
but not limited to, poly(ethyleneglycol), petroleum hydrocar- 
bons such as mineral oil and petrolatum; and water may also 
be used in suspension formulations. 

For nasal administration, the pharmaceutical formulations 
and medicaments may be a spray or aerosol containing an 
appropriate solvent(s) and optionally other compounds such 
as, but not limited to, stabilizers, antimicrobial agents, anti- 
oxidants, pi I modifiers, surfactants, bioavailability modifiers 
and combinations of these. A propellant for an aerosol for- 
mulation may include compressed air, nitrogen, carbon diox- 
ide, or a hydrocarbon based low boiling solvent. 

Injectable dosage forms generally include aqueous suspen- 
sions or oil suspensions which may be prepared using a suit- 
able dispersant or wetting agent and a suspending agent. 
Injectable forms may be in solution phase or in the form of a 
suspension, which is prepared with a solvent or diluent. 
Acceptable solvents or vehicles include sterilized water, 
Ringer's solution, or an isotonic aqueous saline solution. 
Alternatively, sterile oils may be employed as solvents or 
suspending agents. Preferably, the oil or fatty acid is non- 
volatile, including natural or synthetic oils, fatty acids, 
mono-, di- or tri-glycerides. 

For injection, the pharmaceutical formulation and/or medi- 
cament may be a powder suitable for reconstitution with an 
appropriate solution as described above. Examples of these 
include, but are not limited to, freeze dried, rotary dried or 
spray dried powders, amorphous powders, granules, precipi- 
tates, or particulates. For injection, the formulations may 
optionally contain stabilizers, pH modifiers, surfactants, bio- 
availability modifiers and combinations of these. 

For rectal administration, the pharmaceutical formulations 
and medicaments may be in the form of a suppository, an 
ointment, an enema, a tablet or a cream for release of com- 
pound in the intestines, sigmoid flexure and/or rectum. Rectal 
suppositories are prepared by mixing one or more compounds 
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of the instant invention, or pharmaceutical ly acceptable salts 
or tautomers of the compound, with acceptable vehicles, for 
example, cocoa butter or polyethylene glycol, which is 
present in a solid phase at normal storing temperatures, and 

5 present in a liquid phase at those temperatures suitable to 
release a drug inside the body, such as in the rectum. Oils may 
also be employed in the preparation of formulations of the 
soft gelatin type and suppositories. Water, saline, aqueous 
dextrose and related sugar solutions, and glycerols may be 

10 employed in the preparation of suspension formulations 
which may also contain suspending agents such as pectins, 
carbomers, methyl cellulose, hydro xypropyl cellulose or car- 
boxymethyl cellulose, as well as buffers and preservatives. 
Besides those representative dosage forms described 

15 above, pharmaceutically acceptable excipients and carriers 
are generally known to those skilled in the art and are thus 
included in the instant invention. Such excipients and carriers 
are described, for example, in "Remington Pharmaceutical 
Sciences" Mack Pub. Co., New Jersey (1 991), which is incor- 

20 porated herein by reference in its entirety for all purposes as 
if fully set forth herein. 

The formulations of the invention may be designed to be 
short -acting, fast-releasing, long-acting, and sustained-re- 
leasing as described below. Thus, the pharmaceutical formu- 

25 lations may also be formulated for controlled release or for 
slow release. 

The instant compositions may also comprise, for example, 
micelles or liposomes, or some other encapsulated form, or 
may be administered in an extended release form to provide a 

30 prolonged storage and/or delivery effect. Therefore, the phar- 
maceutical fonnulations and medicaments may be com- 
pressed into pellets or cylinders and implanted intramuscu- 
larly or subcutaneously as depot injections or as implants 
such as stents. Such implants may employ known inert mate- 

35 rials such as silicones and biodegradable polymers. 

Specific dosages may be adjusted depending on conditions 
of disease, the age, body weight, general health conditions, 
sex, and diet of the subject, dose intervals, administration 
routes, excretion rate, and combinations of drugs. Any of the 

40 above dosage forms containing effective amounts are well 
within the bounds of routine experimentation and therefore, 
well within the scope of the instant invention. 

A therapeutically effective dose may vary depending upon 
the route of administration and dosage form. The preferred 

45 compound or compounds of the instant invention is a formu- 
lation that exhibits a high therapeutic index. The therapeutic 
index is the dose ratio between toxic and therapeutic effects 
which can be expressed as the ratio between LD 50 and ED 50 . 
The LD 50 is the dose lethal to 50% of the population and the 

50 ED 50 is the dose therapeutically effective in 50% of the popu- 
lation. The LD 50 and ED 50 are determined by standard phar- 
maceutical procedures in animal cell cultures or experimental 
animals. 

"Treating" within the context of the instant invention, 
55 means an alleviation of symptoms associated with a disorder 
or disease, or halt of further progression or worsening of those 
symptoms, or prevention or prophylaxis of the disease or 
disorder. For example, within the context of treating patients 
in need of an inhibitor of VEGF-RTK, successful treatment 
60 may include a reduction in the proliferation of capillaries 
feeding a tumor or diseased tissue, an alleviation of symp- 
toms related to a cancerous growth or tumor, proliferation of 
capillaries, or diseased tissue, a halting in capillary prolifera- 
tion, or a halting in the progression of a disease such as cancer 
65 or in the growth of cancerous cells. Treatment may also 
include administering the pharmaceutical formulations of the 
present invention in combination with other therapies. For 
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example, the compounds and pharmaceutical formulations of 
the present invention may be administered before, during, or 
after surgical procedure and/or radiation therapy. The com- 
pounds of the invention can also be administered in conjunc- 
tion with other anti-cancer drugs including those used in 5 
antisense and gene therapy. Appropriate combinations can be 
determined by those of skill in the oncology and medicine 
arts. 

Pharmaceutical formulations and medicaments according 
to the invention include any of the compounds described 10 
above in combination with a pharmaceutically acceptable 
carrier. Thus, the compounds of the invention may be used to 
prepare medicaments and pharmaceutical formulations. In 
some such embodiments, the medicaments and pharmaceu- 
tical formulations comprise any of the compounds of any of 15 
the embodiments of compounds of Structure I or Structure IB 
or pharmaceutically acceptable salts thereof. The invention 
also provides for the use of any of the compounds of any of the 
embodiments of compounds of Structure I or IB or pharma- 
ceutically acceptable salts thereof for the inhibition of an 20 
enzyme such as FLT- 1 , VEGFR2 , VEGFR3, FGFR 1 , GSK-3, 
Cdk2. Cdk4, MEK1, NEK-2. CHK2, CKlc. Raf, NEK-2, 
CHKL Rsk2, PAR-1, c-Kit, c-ABL, p60src, FGFR3, FLT-3, 
Cdc2, Fyn, Lck, Tie-2, PDGFRa. and PDGFRp, or for the 
treatment of a disease or condition associated with any of 25 
these enzymes as described in greater detail below. The inven- 
tion also provides the use of any of the compounds of any of 
the embodiments of compounds of Structure I or IB or phar- 
maceutically acceptable salts thereof for the manufacture of 
enzyme inhibition agent such as a tyrosine kinase inhibitor or 30 
a serine/threonine kinase inhibitor, a pharmaceutical formu- 
lation, or a medicament that inhibits enzvmes such as FLT-1 , 
VEGFR2, VEGFR3, FGFR1 . GSK-3, Cdk2, Cdk4, MEK1, 
NEK-2, CHK2, CKle, Raf, NEK-2, CHK1, Rsk2, PAR-1, 
c-Kit, c-ABL, p60src, FGFR3, FLT-3, Cdc2, Fyn, Lck, Tie-2, 35 
PDGFRcu and PDGFRp or treats a disease or condition asso- 
ciated with any of these enzymes as described in greater detail 
below. 

A method of treating a patient in need of an inhibitor of 
vascular endothelial growth factor receptor tyrosine kinase 40 
includes administering an effective amount of a pharmaceu- 
tical formulation, a medicament according to the invention or 
any of the compounds of any of the embodiments of com- 
pounds of Structure I or IB to a patient in need thereof. 

A method for inhibiting tumor growth in a patient includes 45 
administering an effective amount of the compound, a phar- 
maceutically acceptable salt thereof of any of the compounds 
of Structure I or IB, or a medicament to a patient having a 
tumor. 

A method for inhibiting angiogenesis and tumor growth in 50 
a patient includes administering an effective amount of the 
compound or a pharmaceutically acceptable salt thereof 
according to a patient in need. 

The invention provides a method of treating a subject with 
various tumor types. The method includes administering to 55 
the subject, such as a human subject, a compound according 
to any of the embodiments of compounds or a pharmaceuti- 
cally acceptable salt thereof of Structure I or IB to the subject. 
In some such embodiments, the method includes a method of 
treating a cancer patient. 60 

The invention provides a method of inhibiting an enzyme 
such as a tyrosine kinase. The method includes administering 
to a subject, such as a human subject, a mammalian subject, or 
a cell subject, a compound according to any of the embodi- 
ments of compounds or a pharmaceutically acceptable salt 65 
thereof of Structure I or IB to the subject. In some such 
embodiments, the tyrosine kinase is VEGF. 
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The invention provides a method of treating a subject with 
type II diabetes. The method includes administering to the 
subject, such as a human subject, a compound according to 
any of the embodiments of compounds or a pharmaceutically 
acceptable salt thereof of Structure I or IB to the subject. In 
some such embodiments, the method includes a method of 
treating a prediabetic or diabetic patient. 

The invention provides a method of stimulating insulin- 
dependent processes in a patient. The method includes 
administering to the patient, such as a human patient, a com- 
pound according to any of the embodiments of compounds of 
Structure I or IB, or a pharmaceutically acceptable salt 
thereof, to the subject. In some such embodiments, the 
method includes a method of reducing plasma glucose levels, 
increasing glycogen uptake, potentiating insulin, upregulat- 
ing glucose synthase activity, and stimulating glycogen syn- 
thesis such as in skin, muscle, and fat cells. 

The invention provides a method of treating a subject with 
Alzheimer's disease. The method includes administering to 
the subject, such as a human subject, a compound according 
to any of the embodiments of compounds of Structure I or IB, 
or a pharmaceutically acceptable salt thereof, to the subject. 
In some such embodiments, the method includes reducing tau 
phosphorylation, reducing the generation of neurofibrillary 
tangles, and slowing the progression of Alzheimer's disease. 

The invention provides a method of treating a subject with 
a central nervous system disorder. The method includes 
administering to the subject, such as a human subject, a com- " 
pound according to any of the embodiments of compounds of 
Structure I or IB. or a pharmaceutically acceptable salt 
thereof, to the subject. In some such embodiments, the 
method includes a method of treating bipolar disorder; 
increasing the survival of neurons subjected to aberrantly 
high levels of excitation induced by glutamate; reducing neu- 
rodegeneration associated with acute damage such as in cere- 
bral ischemia, traumatic brain injury, and bacterial injury; and 
reducing chronic neuronal damage associated with Alzhe- 
imer's disease, Huntington's disease, Parkinson's disease, 
AIDS associated dementia, amyotrophic lateral sclerosis 
(ALS) and multiple sclerosis. 

The invention provides a method of prolonging an immune 
response in a subject. The method includes administering to 
the subject, such as a human subject, a compound according 
to any of the embodiments of compounds of Structure I or IB, 
or a pharmaceutically acceptable salt thereof, to the subject. 
In some such embodiments, the method includes prolonging 
and/or potentiating immunostimulatory effects of cytokines, 
and enhancing the potential of cytokines for immunotherapy 
such as tumor immunotherapy. 

The invention provides a method of reducing the splitting 
of centro somes in the cells of a subject. The method includes 
administering to the subject, such as a human subject, a com- 
pound according to any of the embodiments of compounds of 
Structure I or IB. or a pharmaceutically acceptable salt 
thereof, to the subject. In some such embodiments, the subject 
is a cancer patient. 

The invention provides a method of blocking DNA repair 
in a cancer cell of a cancer patient. The method includes 
administering to the patient, such as a human patient, a com- 
pound according to any of the embodiments of compounds of 
Structure I or IB. or a pharmaceutically acceptable salt 
thereof, to the patient. 

The invention provides a method of promoting phospho- 
rylation of Cdc25 and Weel in a patient. The method includes 
administering to the patient, such as a human patient, a com- 
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pound according to any of the embodiments of compounds of 
Structure I or IB, or a pharmaceutical^ acceptable salt 
thereof, to the patient. 

The invention provides a method of modulating and/or 
preventing cell cycle arrest in a cell. The method includes 5 
contacting the cell with a compound according to any of the 
embodiments of compounds of Structure I or IB, or a pnar- 
maceutically acceptable salt thereof. In one method, the cells 
are defective in the p53 gene and/or have p53 mutations 10 
and/or are deficient in p53. In some embodiments, the cells 
are cancer cells such as those deficient in p53. In some 
embodiments, arrest at the G2/M checkpoint is prevented or 
inhibited. In some embodiments, the method includes treat- 
ing a patient, such as a human patient with any of the com- 15 
pounds of the invention, and in some such further embodi- 
ments, the method further includes treating the patient with 
another therapeutic agent such as a chemotherapeutic agent 
or with radiation or heat. 

A method of preparing pharmaceutical formulations and 20 
medicaments includes mixing any of the above-described 
compounds with a pharmaceutically acceptable carrier. 

As noted above, compounds of Structure I and IB, tau- 
tomers of compounds of Structure I and IB, pharmaceutically ^ $ 
acceptable salts of the compounds, pharmaceutically accept- 
able salts of the tautomers, and mixtures thereof are useful 
inhibitors of CHK1. One of the advantages of many of these 
compounds is that they exhibit selectivity for CHK1 over 
other enzymes such as CHK2 and FLT-1, VEGFR2, and 30 
FGFR 1 . In some embodiments the IC 50 values with respect to . 
CHK1 show that the inhibitors of the invention are 1,000 
times, 100 times, or 10 times more selective towards CHK1 
compared to CHK2. CHK1 inhibitors of the invention may be 
administered to cancer patients alone or in combination with 35 
other anti-cancer drugs or therapies. The present CHK1 
inhibitors are particularly useful against p53 cancers. In some 
embodiments, the cancers that the CHK1 inhibitors of the 
invention are useful in treating include breast cancer, particu- 
larly human breast cancer, and colon cancer. 4Q 

The CHK1 inhibitors of the present invention are particu- 
larly suitable for use in combination therapy as they have been 
shown to exhibit synergistic effect when used in combination 
with anti-cancer drugs such as camptothecin, doxorubicin, 
cisplatin, irinotecan (CPT-11), alkylating agents, topoi- 45 
somerase I and II inhibitors, and radiation treatment. When an 
inhibitor of CHK1 of the present invention is used in combi- 
nation therapy along with an anti -cancer drug such as camp- 
tothecin, cisplatin, irinotecan, or doxorubicin, isobolograms 
show that the amount of the anti-cancer drug may be reduced 50 
due to the synergistic interaction (supraadditivity) between 
the CHK1 inhibitor and the conventional anti-cancer drug. 
Therefore, the invention provides pharmaceutical formula- 
tions that include the compounds of Structure I and IB in 
combination with an anticancer drug, the use of the com- 55 
pounds in creating such formulations and medicaments. 

The compounds of the invention may be used to inhibit 
kinases and used to treat biological conditions mediated by 
kinases in a variety of subjects. Suitable subjects include 
animals such as mammals and humans. Suitable mammals 60 
include, but are not limited to, primates such as, but not 
limited to lemurs, apes, and monkeys; rodents such as rats, 
mice, and guinea pigs; rabbits and hares: cows; horses; pigs; 
goats; sheep; marsupials; and carnivores such as felines, 
canines, and ursines. In some embodiments, the subject or 65 
patient is a human. In other embodiments, the subject or 
patient is a rodent such as a mouse or a rat. In some embodi- 
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ments, the subject or patient is an animal other than a human 
and in some such embodiments, the subject or patient is a 
mammal other than a human. 

It should be understood that the organic compounds 
according to the invention may exhibit the phenomenon of 
tautomerism. As the chemical structures within this specifi- 
cation can only represent one of the possible tautomeric 
forms, it should be understood that the invention encom- 
passes any tautomeric form of the drawn structure. For 
example, Structure 1 is shown below with one tautomer, Tau- 
tomer la: 




Tautomer la 



Other tautomers of Structure I, Tautomer lb and Tautomer Ic, 
are shown below: 



Tautomer lb 




Tautomer Ic 



Notably, the same types of tautomers occur with respect to 
compounds of Structure IB. 
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The present invention, thus generally described, will be 
understood more readily by reference to the following 
examples, which are provided by way of illustration and are 
not intended to be limiting of the present invention. 

EXAMPLES 

Nomenclature for the Example compounds was provided 
using ACD Name version 5.07 software (Nov. 14, 2001) 
available from Advanced Chemistry Development, Inc., 
Cheminnovation NamExpert+Nomenclator™ brand soft- 
ware available from Cheminnovation Software, Inc., and 
AutoNom version 2.2 available in the ChemOffice® Ultra 
software package version 7.0 available from CambridgeSoft 
Corporation (Cambridge, Mass.). Some of the compounds 
and starting materials were named using standard IUPAC 
nomenclature. 

The following abbreviations are used throughout the appli- 
cation with respect to chemical terminology: 



AcOH: 


Acetic acid 


ATP: 


Adenosine triphosphate 


BINAP: 


2,2'-Bis(diphenylphosphino)- 1 , 1 -binaphthyl 


Boc: 


N-lert-Buloxycarbonyl 


Bn: 


Benzyl 


BSA: 


Bovine Serum Albumin 


Cbz: 


Carbobenzyloxy 


DEAD: 


Diethyl azodicarboxylate 


DIEA: 


Diisopropylethylamine 


DMA: 


N,N- Dimethy lacet amide 


DMAP: 


4- Dimcthy laminopyridine 


DMF: 


N,N- Dimethy Ifo rmamide 


DMSO: 


Dimethy Isuifoxi de 


dppf: 


1 , r(diphenylphosphino)ferroccne 


DTT: 


DL-Dithiothreitol 


ED*,: 


Dose therapeutically effective in 50% of the 




population 


EDC or EDC1: 


l-(3-Dimethylanu'nopropy|)-3^thylcarbodiimide 




hydrochloride 


EDTA: 


Ethylene diamine tctraacetic acid 


EtOAc: 


Ethyl acetate 


EtOH: 


Ethanol 


Fmoc: 


9-ftuorenylmethyl 


HBTU: 


O-Benzotriazol- 1 -yl-N^^,^-tetramethyluronium 




hexafluorophosphate 


HPLC: 


High Pressure Liquid Chromatography 


IC 50 value: 


The concentration of an inhibitor that causes a 50% 




reduction in a measured activity. 


KHMDS: 


Potassium bis(trimethylsilyl)amide 


LC/MS: 


Liquid Chromatography /Mass Spectroscopy 


LiHMDS: 


Lithium bis(trimethylsilyl)amide 


McOH: 


Methanol 


NMP: 


N-methylpyrroIidone 


Pd(dba)2: 


Bis(dibenzylideneacetone)Palladium 


PPTS: 


Pyridinium p-toluenesulfonate 


Pvr: 


Pyridine 


SEMC1: 


2-(Trimethyki!yl)etboxyrnethyl chloride 


TBAF: 


Tetrabutyl ammonium fluoride 


TEA: 


Triethylamine 


TES: 


Triethylsilyl 


TFAA: 


Trifluoroacetic anhydride 


THF: 


Tetrahydrofuran 


TMS: 


Trimethylsilyl 



Purification and Characterization of Compounds 

Compounds of the present invention were characterized by 
high performance liquid chromatography (HPLC) using a 
Waters Millenium chromatography system with a 2690 Sepa- 
ration Module (Mil ford, Mass.). The analytical columns were 
Alltima C-18 reversed phase, 4.6x250 mm from Alltech 
(Deerfield, III.). A gradient elution was used, typically start- 
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ing with 5% acetonitrile795% water and progressing to 1 00% 
acetonitrile over a period of 40 minutes. All solvents con- 
tained 0.1% trifluoroacetic acid (TFA). Compounds were 
detected by ultraviolet light (UV) absorption at either 220 or 

5 254 nm. HPLC solvents were from Burdick and Jackson 
(Muskegan, Mich.), or Fisher Scientific (Pittsburg, Pa.). In 
some instances, purity was assessed by thin layer chromatog- 
raphy (TLC) using glass or plastic backed silica gel plates, 
such as, for example, Baker-Flex Silica Gel 1B2-F flexible 

10 sheets. TLC results were readily detected visually under 
ultraviolet light, or by employing well known iodine vapor 
and other various staining techniques. 

Mass spectrometric analysis was performed on one of two 
LCMS instruments: a Waters System (Alliance HT HPLC 

15 and a Micromass ZQ mass spectrometer, Column: Eclipse 
XDB-C18, 2.1x50 mm; Solvent system: 5-95% acetonitrile 
in water with 0.05% TFA; Flow rate 0.8 mL/minute; Molecu- 
lar weight range 1 50-850; Cone Voltage 20 V; Column tem- 
perature 40° C.) or a Hewlett Packard System (Series 1 100 

20 HPLC; Column: Eclipse XDB-C18, 2.1x50 mm; Solvent 
system: 1-95% acetonitrile in water with 0.05% TFA; Flow 
rate 0.4 mL/minute; Molecular weight range 150-850: Cone 
Voltage 50 V; Column temperature 30° C). All masses are 
reported as those of the protonated parent ions. 

25 GCMS analysis was performed on a Hewlet Packard 
instrument (HP6890 Series gas chromatograph with a Mass 
Selective Detector 5973; Injector volume: 1 uL; Initial col- 
umn temperature: 50° C; Final column temperature: 250° C; 
Ramp time: 20 minutes: Gas flow rate: 1 mL/minute; Col- 

30 umn: 5% Phenyl Methyl Siloxane, Model #HP 190915-443, 
Dimensions: 30.0 mx25 |imx0.25 um). 

Preparative separations were carried out using either a 
Flash 40 chromatography system and KP-Sil, 60A (Biotage, 
Charlottesville, Va.), or by HPLC using a C- 1 8 reversed phase 

35 column. Typical solvents employed for the Flash 40 Biotage 
system were dichloromethane, methanol, ethyl acetate, hex- 
ane and triethyl amine. Typical solvents employed for the 
reverse phase HPLC were varying concentrations of acetoni- 
trile and water with 0. 1 % trifluoroacetic acid. 

40 Various iunctionalized aryl diamines were obtained from 
commercial sources, prepared by methods know to those of 
skilled in the art, or were prepared by the following general 
methods. Some of the aryl diamines and Examples were 
prepared by the methods set forth in U.S. Provisional Appli- 

45 cation No. 60/405,729. Therefore, U.S. Provisional Applica- 
tion No. 60/405,729 in hereby incorporated by reference in its 
entirety for all purposes as if fully set forth herein including 
the methods and Examples set forth. 

50 Method 1 



55 




60 2,4-Difluoronitrobenzene ( 1 .0 equivalent) was placed in a 
dry round-bottomed flask equipped with a dry ice condenser 
charged with acetone and dry ice. Ammonia was condensed 
into the flask, and the resulting solution was stirred at reflux 
for 7 hours. A yellow precipitate formed within 1 hour. After 

65 7 hours, the condenser was removed and the liquid ammonia 
was allowed to evaporate over several hours. The crude prod- 
uct was purified by flash chromatography on silica gel (85: 1 5 
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hexanes:ethyl acetate, product at R/=0.32. contaminant at 
R/=0.51); GC/MS m/z 156.1 (M+), R, 11.16 minutes. 

The resulting 5-fluoro-2-nitrophenylamine (1.0 equiva- 
lents) and an amine (1.1 equivalents) e.g. N-methyl pipera- 
zine. were dissolved in NMP and trielhylamine (2.0 equiva- 
lents) was added. The reaction mixture was heated at 100° C. 
for 3 hours. The solution was then cooled to room temperature 
and diluted with water. The resulting precipitate was filtered 
and dried under vacuum to provide the 2-nitro-diamino prod- 
uct. Alternatively, the same product may be obtained from 
commercially available 5-chloro-2-nitrophenylamine under 
identical conditions except heating at 130° C. for 1 -2 days. In 
some examples, the displacement on either 5-fluoro-2-nitro- 
phenylamine or 5-chloro-2-nitrophenylamine can be con- 
ducted in neat amine (5 equivalents) at 100° C. or 130° C, 
respectively. The product is isolated in an identical manner. 
LC/MS m/z 237.1 (MH+), R, 1.304 minutes. 

The nitroamine (1 .0 equivalent) and 1 0% Pd/C (0. 1 equiva- 
lents) was suspended in anhydrous ethanol at room tempera- 
ture. The reaction flask was evacuated and subsequently filled 
with H 2 . The resulting mixture was then stirred undera hydro- 
gen atmosphere overnight. The resulting solution was filtered 
through Celite and concentrated under vacuum to provide the 
crude product which was used without further purification. 

Method 2 



N0 2 NH 2 




A round-bottom flask was charged with 2,3-difluoro-6- 
nitrophenylamine (1 equivalent) and enough NMP to make a 
viscous slurry. An amine (5 equivalents), e.g., N-methyl pip- 
erazine, was added and the solution was heated at 100° C. 
After 2 hours, the solution was cooled and poured into water. 
A bright yellow solid formed which was filtered and dried. 
The nitroamine was reduced as in Method 1 to provide the 
crude product which was used without further purification. 
LC/MS m/z 225.1 (MH+), R, 0.335 minutes. 

Method 3 




To a 0.1 M DMF solution of l,3-difluoro-2-nitrobenzene 
was added Et 3 N (2 equivalents) followed by an amine (1 
equivalent), e.g. morpholine. The mixture was stirred for 1 8 
hours and then diluted with water and extracted with ethyl 
acetate. LC/MS m/z 227.2 (MH+), R f 2.522 minutes. The 
combined organic layers were dried over MgS0 4} filtered, 
and concentrated. Ammonia was condensed into a pressure 
vessel containing the crude product. The pressure vessel was 
sealed and heated to 100° C. (over 400 psi). After 72 hours, 
the pressure vessel was allowed to cool and the ammonia was 
evaporated to provide a reddish solid. The nitroamine was 



'0,709 B2 

150 

reduced as in Method 1 to provide the crude product which 
was used without further purification. LC/MS m/z 194.1 
(MH+), R, 1.1 99 minutes. 

5 Method 4 



NH 2 NH 2 



10 




To a stirred NMP solution containing NaH (1 .3 equiva- 
lents) was added an alcohol (1.0 equivalent), e.g. 2-methy- 
loxyethanol. The resulting mixture was then stirred for 30 
minutes. A slurry of 5-fluoro-2-nitrophenylamine in NMP 

20 was then added slowly. The mixture was then heated to 100° 
C. After 2 hours, the reaction mixture was cooled and water 
was added. The mixture was then filtered and the captured 
solid was washed with water and purified by silica gel chro- 

25 matography (1:1 ethyl acetateihexane). LC/MS m/z 213.2 
(MH+), R, 2.24 minutes. The nitroamine was reduced as in 
Method 1 to provide the crude product which was used with- 
out further purification. LC/MS m/z 183.1 (MH+), R r 0.984 
minutes. 

30 

Method 5 



35 




40 

Diisopropyl azodicarboxylate (1.1 equivalents) was added 
dropwise to a stirred solution of 3-amino-4-nitrophenol (1 .0 
equivalent), triphenylphosphine (1.1 equivalents), and an 
alcohol, e.g. N-(2-hydroxyethyl)morpholine (1.0 equiva- 

45 lent), in tetrahydrofuran at 0° C. The mixture was allowed to 
warm to room temperature and stirred for 18 hours. The 
solvent was evaporated, and the product was purified by silica 
gel chromatography (98:2 CH 2 Cl 2 :methanol) to yield 4-(2- 

50 morpholin-4-ylethoxy)-2-nitrophenylamine as a dark red- 
dish-brown oil. LC/MS m/z 268.0 (MH+), R, 1.01 minutes. 
The nitroamine was reduced as in Method 1 to give the crude 
product which was used without further purification. LC/MS 
m/z 238.3 (MH+). R, 0.295 minutes. 

55 

Method 6 
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-continued 





NRR' 



152 



NRR' 10 



was heated at 120° C. overnight. The reaction mixture was 
cooled to room temperature, most of the DMF was distilled 
off. and water was added to the residue to obtain a precipitate. 
The solid was dried and purified by chromatography on sili- 
cagel (2-10% MeOH/CH 2 Cl 2 ) to afford the desired product. 
The nitroamine was reduced as in method 1 to give the crude 
product that was used without further purification. 

Method 9: 



To a flask charged with 4-amino-3-nitrophenol (1 equiva- 
lent), K 2 CO a (2 equivalents), and 2-butanone, was added an 
alkyl dibromide, e.g. 1,3-dibromopropane (1.5 equivalents). 
The resulting mixture was then heated at 80° C. for 18 hours. 
After cooling, the mixture was filtered, concentrated, and 
diluted with water. The solution was then extracted with 
CH 2 C1 2 (3x) and the combined organic layers were concen- 
trated to give a solid that was then washed with pentane. 
LCMS m/z 275.1 (MH+), R, 2.74 minutes. 

An acetonitrile solution of the bromide prepared above, an 
amine, e.g.. pyrrolidine (5 equivalents), Cs 2 C0 3 (2 equiva- 
lents) and Bu 4 Nl (0. 1 equivalents) was heated at 70° C. for 48 
hours. The reaction mixture was cooled, filtered, and concen- 
trated. The residue was dissolved in CH 2 C1 2 , washed with 
water, and concentrated to give the desired nitroamine. 2-ni- 
tro-4-(3-pyrrolidin-l-ylpropoxy)phenylamine. LCMS m/z 
266.2 (MH+), R f 1 .51 minutes. The mtroamine was reduced 
as in Method 1 to provide the crude product which was used 
without further purification. 

Method 7 




To a suspension of 6-chloro-3-nitrop>Tidin-2-amine (1 
equivalent) in acetonitrile was added an amine, e.g. morpho- 
line (4 equivalents). The resulting reaction mixture was 
stirred at 70° C. for 5 hours. The solvent was evaporated under 
reduced pressure, and the residue triturated with ether to 
provide the desired compound as a bright yellow powder. 
LC/MS m/z 225.0 (MH+), R, 1.79 minutes. The nitroamine 
was reduced as in Method 1 to provide the crude product 
which was used without further purification. 

Method 8 




A phenol (1 equivalent) and 5-chloro-2-nitro aniline (1 
equivalent) were dissolved in DMF, and solid K 2 C0 3 (2 
equivalents) was added in one portion. The reaction mixture 




25 Morpholine (1 equivalent) and 5-chloro-2-nitroaniline (1 
equivalent) were dissolved in DMF, and TEA (2 equivalents) 
was added. The reaction mixture was heated at 1 20° C. over- 
night. The reaction mixture was then cooled to room tempera - 

30 turc, most of the DMF was distilled off, and water was added 
to the residue to obtain the crude product as a precipitate. The 
solid was dried and purified by chromatography on silica gel 
(2-10% MeOH/CH 2 Cl 2 ) to afford the desired product, 5-mor- 
pholin-4-yl-2-nitro-phenylamine. 

35 The various 2 -amino benzoic acid starting materials used 
to synthesize isatoic anhydrides may be obtained from com- 
mercial sources, prepared by methods known to one of skill in 
the art, or prepared by the following general methods. Gen- 

40 eral isatoic anhydride synthesis methods are described in J. 
Med. Chem. 1 981 , 24 (6), 735 and J. Heterocycl Chem. 1 975, 
12(3), 565. 

Method 10: 




4 
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Method 12: 

C0 2 H 



154 



MeO' 



Compounds 1-3 were made using similar procedures to 
those in U.S. Pat. No. 4,287,341 which is herein incorporated 
by reference in its entirety for all purposes as if fully set forth 
herein. Compound 3 was reduced using standard hydrogena- 
tion conditions of 10% Pd/C in NH 4 OH at 50° C. over 48 
hours. The product was precipitated by neutralizing with 
glacial acetic acid, filtering, and washing with water and 
ether. Yields were about 50%. Compound 5 was prepared in a 
manner similar to that disclosed in U.S. Pat. No. 5,716,993 
herein incorporated by reference in its entirety for all pur- 
poses as if fully set forth herein. 

Method 11: 



5 



10 



15 




CN NaOMc 
McOH 



DMF,0° C. 



OMe 




OMe 



H 2 ,Pd/C 
MeOH 





C0 2 Me 



1. Iodine, 
Ag 2 S0 45 
EtOH 

2. NaOH 3N* 

3. aq. HCI 



C0 2 H 




6c 



C0 2 Me 



1 . Iodine, 
Ag2S0 4 , 
EtOH 

2. NaOH 3N* 

3. aq. HCI 



C0 2 H 




XX 



C0 2 Me 



NH 2 



1 . Iodine, 
Ag 2 S0 4 , 
EtOH 

2. NaOH 3N* 

3. aq. HCI 




2-Amino-6-methoxy-benzonitrile 

20 The title compound was prepared from 2,6-dinitrobenzoni- 
trile following literature procedures set forth in the following 
references which are herein incorporated by reference in their 
entirety for all purposes as if fully set forth herein: Harris, V. 
N.: Smith, C; Bowden, K.; J. Med. Chem. 1 990, 33, 434; and 

25 Sellstedt, J.H.etal.J. Med. Chem. 1975, 18, 926. LC/MSm/z 
405.4 (MH+), R, 1.71 minutes. 

Method 13: 



2- Amino -4 -flu orobenzenecarbonitri le 



30 



The title compound was obtained from commercially 
available 2-nitro-4-fluorobenzenecarbonitrile via reduction 
with SnCl 2 in concentrated HCI as previously described in the 
following reference which is herein incorporated by refer- 
35 ence in its entirety for all purposes as if fully set forth herein: 
Hunziker, F. et Al. Eur. J. Med. Chem., Chim. Ther. 1981, 
16(5), 391. GC/MSm/z: 136.1 (M+, 100%), R, 9.26 minutes. 

Method 14: 



40 



C0 2 H 



45 



50 



lodination of aniline containing compounds: Iodination 
was accomplished using a procedure similar to that set forth 
in the following reference which is herein incorporated by 
reference in its entirety for all purposes as if fully set forth 
herein: J. Med. Chem. 2001, 44, 6, 917-922. The anthranilic 
ester in EtOH was added to a mixture of silver sulfate (1 
equivalent) and I 2 (1 equivalent). The reaction was typically 55 
done after 3 hours at room temperature. The reaction was 
filtered through Celite and concentrated. The residue was 
taken up in EtOAc and washed with aqueous saturated 
NaHC0 3 (3x), water (3x), brine (Ix), dried (MgS0 4 ), fil- 
tered, and concentrated. The crude product (-5 g) was dis- 
solved in MeOH (60- 1 00 mL), NaOH 6 N (25 mL), and water 
(250 mL). The reactions were typically done after heating at 
70-80° C. for 4 hours. The reaction mixture was extracted 
with EtOAc (2x), neutralized with aqueous HCI, filtered to 65 
collect the solids, and the solid products were washed with 
water. The products were dried in vacuo. 



2-Amino-5-fluorobenzenecarbonitrile 

The title compound was synthesized from commercially 
available 2-nitro-5-fluorobenzenecarbonitrile via reduction 
with SnCl 2 in concentrated HCI as previously described in the 
following reference which is herein incorporated by refer- 
ence in its entirety for all purposes as if fully set forth herein: 
Hunziker, F. et al. Eur. J. Med. Chem., Chim. Ther. 1981, 
16(5), 391. GC/MSm/z: 136.1 (M+, 100%), R, 8.87 minutes. 

Method 15: 




H 2 N 



The depicted compounds were synthesized following a 
procedure in WO 97/14686 which is herein incorporated by 
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reference in its entirety for all purposes as if fully set forth 
herein. 2,4,6-Trifluorobeiizonitrile was dissolved in a mixture 
of CH 3 CN and concentrated aqueous NH 4 OH (1:2) and 
stirred at room temperature for two days. The reaction mix- 
ture was concentrated and extracted with CH 2 C1 2 . The 
organic extracts were collected, dried (Na 2 S0 4 ), and evapo- 
rated to afford an approximately 1 : 1 mixture of 2-amino-4,6- 
difluoro benzonitrile and 4-amino-2.6-cufluorobenzonitrile. 
The desired 2-amino-4,6-difluoro benzonitrile was isolated 
by column chromatography on silicagel (EtOAc/Hexanes 
1:2) as the compound with higher Ryj LC/MS m/z 155.1 
(MH+), R, 2.08 minutes; GC/MS m/z 154.1 (M+), R, 9.35 
minutes. 



Method 16: 

2-Amino-6-trifluoromethylbenzenecarbonitrile 

2-Fluoro-6-trifluoromethylbenzenecarbonitrile was 
heated at 100° C. in a saturated solution of NH 3 in EtOH 
overnight. The reaction mixture was concentrated and the 
residue was purified by column chromatography on silicagel 
(EtOAc/Hexanes 1:5), to obtain the title compound as a white 
solid. GC/MS m/z 186.1 (M+), R f 10.1 minutes. 



Method 17: 



5-Acetyl-2-aminobenzenecarbonitrilc 



K 2 C0 3 
DMF, 120°C. 




H 2 , Pd/C 
EtOH 



35 



The title compound was obtained from commercially 
available precursors as described in Goidl, J. O. and Claus. T. 
H., U.S. Pat. No. 4,814,350 which is herein incorporated by 
reference in its entirety for all purposes as if fully set forth 
herein. GC/MS m/z: 160 (M+, 45%), R, 15.04 minutes; 
LC/MS m/z: 161 .2 (MH+), R, 1 .75 minutes. 

Method 18: 

Dimethyl( 1 J 4-oxazaperhydroepin-2-ylmethyl)amine 



The title compound was obtained from 3-aminopropan-l- 
ol according to the synthetic route outlined above for (2S, 45 
5R)-2-[dimethylamino(methyl)]-5-methylmorpholine (see 
also: Harada H. et al Chem. Pharm. Bull., 1995, 43(8), 1 364 
and Freifelder. M. et al, J. Am. Chem. Soc, 1958, 80, 4320 
which are both hereby incorporated by reference in their 
entirety for all purposes as if fully set forth herein). LC/MS 50 
m/z 1 59. 1 (MH+), R, 0.39 minutes. 

Method 19: 




10 



15 



20 



35 



30 



Step 1: 2-Nitro-5-(3-acetamido)phenoxybenzene 
carbonitrile 

5-Fluoro-2-nitrobenzenecarbonitrile and 3-acetamidophe- 
nol were dissolved in DMF, and solid K 2 C0 3 (2 equivalents) 
was added in one portion. The reaction mixture was heated at 
1 20° C. overnight. The reaction mixture was cooled to room 
temperature, most of the DMF was distilled off and water was 
added to the residue. The solid thus obtained was filtered off 
and dried to afford the desired product. LC/MS m/z: 298.1 
(MH+), R,2.55 minutes. 

Step 2: 2-Amino-5-(3-acetamido)phenoxybenzene 
carbonitrile 

2-Nitro-5-(3-acetamido)phenoxybenzene carbonitrile was 
dissolved in EtOH, and 10% Pd/C was added. The reaction 
flask was evacuated and purged with H 2 three times. The 
reaction mixture was stirred under 1 atm of H 2 overnight, then 
filtered and concentrated. The residue was purified by chro- 
matography on silicagel (2-5% MeOH/CH 2 Cl 2 ) to afford the 
desired product. LC/MS m/z: 268.2 (MH+), R, 2.28 minutes 

Method 20: 




55 



60 



65 




R — NH 2 
Hunig's base 
ACN, 80° C. 

Overnight 



OMe 
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3-(1 H-Benzoimidazol-2-yl)-6-chloro-4-hydroxy- 1 -(4- 
methoxy -benzyl)- 1 H-quinolin-2-one (1) (1 equivalent) was 
suspended in methylene chloride or chloroform (0.01 M) in 
the presence of pyridine (20 equivalents). The mixture was 
warmed to ensure maximum solubilization. The mixture was 
then cooled to -5° C. and triflic anhydride (8 equivalents) was 
added dropwise. The reaction mixture was stirred at -5° C. 
until the reaction was complete (1 to 4 hours), and saturated 
aqueous NaHCO a was added. The aqueous phase was 
extracted with CH 2 C1 2 , and the organic extracts were col- 
lected, washed with 1 M citric acid solution (xl), 1 M 
NaHC0 3 solution, water (xl), and dried over Na 2 S0 4 . The 
solvent was evaporated under reduced pressure to afford the 
title compound, 6-chloro-l-[(4-methoxyphenyl)methyl]-2- 
oxo-3 -{ 1 -[(trifluoromethyl)sulfonyl]-benzimidazol-2-yl}-4- 
hydroquinolyl (trifluoromethyl)sulfonate (2), as a solid. 

A solution of 6-chloro-l-[(4-methoxyphenyl)methyl]-2- 
oxo-3- { 1 -[(trifluoromethyl)sulfonyl]-benzimidazol-2-yl}-4- 
hydroquinolyl (trifluoromethyl)sulfonate (2) (1 equivalent), 
an appropriate amine (1.2 equivalents), and Hunig's base (4 
equivalents) in acetonitrile (0.1 5 M), was heated at 80° C. for 
20 hours. The reaction mixture was cooled to room tempera- 
ture, diluted with EtOAc, washed with saturated aqueous 
NaHC0 3 , water, and brine, and dried over Na 2 S0 4 . The 
organic solution was concentrated and the product thus 
obtained (3) was directly used in the next step. Compound 3 
was dissolved in a mixture of trifluoroacetic acid and concen- 
trated HC1 (7: 1 ) and heated at 90° C. overnight. The reaction 
mixture was cooled to room temperature, and then water was 
added. The aqueous solution was washed with EtOAc and 
then made basic by addition of saturated NaHC0 3 . The pre- 
cipitate thus formed was collected by filtration, washed with 
water, and dried to afford the desired product, (4). 



25 The crude methyl ester (1) was dissolved in a 1:1 mixture 
of EtOH and 30% aqueous KOH and stirred overnight at 70° 
C. The reaction mixture was then cooled and acidified with 1 
N HC1 to give a precipitate. The solid was filtered, washed 
with water and dried to obtain 2-(4-amino-2-oxo-l,2-dihyd- 
30 roquinolin-3-yl)-lH-benzimidazole-6-carboxylic acid as a 
brown solid. LC/MS m/z: 321.1 (MH+), R, 2.26 minutes. 

A mixture of 2-(4 -amino- 2-oxo- 1,2 -dihydroquino lin-3 - 
yl)-lH-benzimidazoIe-6-carboxylic acid (1 equivalent) the 
amine (1 equivalent), EDC (l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide hydrochloride, 1.2 equivalents), HOAT 
(l-hydroxy-7-azabenzotriazole, 1 .2 equivalents) and triethy- 
lamine (2.5 equivalents) in DMF, was stirred at 23° C. for 20 
hours. The reaction mixture was partitioned between water 
and ethyl acetate. The combined organic layers were dried 
(Na 2 S0 4 ) and concentrated. Water was added and the precipi- 
tate thus formed was filtered off and dried to afford the desired 
amide product (2). 



35 



45 



Method 22: 

A 7-Fluoroquinolinone derivative in a 8 M solution of 
MeNH 2 in EtOH:NMP (1:1), was submitted to microwave 
irradiation 4 times for 5 minutes at 220° C. After cooling, 
water was added, and the mixture was extracted with EtOAc. 
50 The organic extracts were collected and dried over Na 2 S0 4 . 
Evaporation of the solvent under reduced pressure and puri- 
fication of the residue by reverse phase preparative HPLC 
afforded the desired product. Other primary and secondary 
amines were used neat, 1:1 with NMP. 

55 Method 23: 



Pd(dppOCI 2 /CI 2 CH 2 




Y = B(OH) 2 or 
Sn(nBu) 3 



X-I, Br,TfO 
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Conversion of the C-6 or C-7 halides to an aryl group was 
accomplished using standard Suzuki or Stille procedures 
such as described below. 

Suzuki Method: To a 1 dram (4 mL) vial was added sequen- 
tially the quinolone (1 equivalent), boronic acid (1.2-1.5 
equivalents), Pd(dppf)Cl 2 , C1 2 CH 2 (0.2 equivalents), DMF 
(0.5-1 mL), and TEA (4 equivalents). The reaction was 
flushed with argon, capped, and heated at 85° C. for 1 2 hours. 
Once complete, the reaction was cooled to room temperature, 
and filtered with a syringe filter disk. The clear solution was 
then neutralized with TFA (a couple of drops) and injected 
directly onto a preparative HPLC. The products were lyo- 
philized to dryness. 

Stille Method: To a 1 dram (4 mL) vial was added sequen- 
tially the quinolone (1 equivalent), tin reagent (1.8 equiva- 
lent), Pd(dppf)Cl2- C1 2 CH 2 (0.2 equivalents), and DMF 
(0.5- 1 mL). The reaction was flushed with argon, capped, and 
heated at 60-85° C. for 4 hours. Once complete, the reaction 
was cooled to room temperature, and filtered with a syringe 
filter disk. The clear solution was then neutralized with TFA 
(a couple of drops) and injected directly onto a preparative 
HPLC. The products were lyophilized to dryness. 

Method 24: 



15 



20 



25 



pyrrole required the addition of a strong base to reach comple- 
tion. In these cases, cesium carbonate (2 equivalents based on 
the amine used) was added to the reaction. Once complete, the 
reaction was cooled to room temperature, and filtered with a 
syringe filter disk. The clear solution was then neutralized 
with TFA (a couple of drops) and injected directly onto a 
preparative HPLC. The products were lyophilized to dryness. 

Example 1 

Synthesis of 4-Amino-3-benzimidazol-2-yl-6-(4- 
methylpiperazinyl)hydroquinolin-2-one 

Step 1 : Ethyl 2-benzimidazol-2-ylacetate 

A solution of 1,2-phenylenediamine (1.0 equivalent) and 
ethyl 3-ethoxy-3-iminopropanoate hydrochloride (1.3 
equivalents) in ethanol was stirred at 90° C. overnight. The 
reaction was cooled to room temperature and the solvent was 
removed in vacuo. Water and CH 2 C1 2 were added to the 
residue. The organic layer was separated, dried over Na 2 S0 4 
arid the solvent removed. The solid recovered was used with- 
out purification. LC/MS m/z 205.2 (MH+), R, 1 .44 minutes. 

Step 2: 

5-(4-Methylpiperazmyl)-2-nitrobenzenecarbonitrile 



5-Fluoro-2-nitrobenzenecarbonitrile (1 .02 equivalents) 
and N-methylpiperazine (1 .0 equivalents) were dissolved in 

30 NMP. Triethylamine (2.1 equivalents) was added, and the 
resulting solution heated at 100° C. for 1 hour. The solution 
was cooled to room temperature and poured into H 2 0. A 
precipitate formed which was filtered to yield the desired 
product as a green solid. LC/MS m/z 247.3 (MH+), R, L46 

35 minutes. 




X,X'=F,CM 
Y = NH,0,S 

55 

A dihaloquinolone such as a difluoroquinolone (12-15 mg) 
was placed in a 1 dram (2 mL) vial . NMP (dry and p re-purged 
with argon for 5 minutes) was added to the vial (0.5 mL). A 
selected amine reagent (40-50 mg) was added next. If the 
amine was an HC1 salt, the reaction was neutralized with TEA 60 
(-1.2-1.5 equivalents). The reaction was purged again with 
argon for about 5 seconds, and immediately capped. The 
reaction was typically heated in a heating block at 90-95° C. 
for 1 8 hours. The reaction was followed by HPLC or LCMS. 
After taking samples for HPLC, the vial was purged with 65 
argon again and capped. Some coupling partners took 24 or 
48 hours to reach completion. Less nucleophilic amines like 



Step 3: 

2-Ami no-5-(4-methylpipcrazinyl )benzenecarbonitrile 

5-(4-Memylpiperazinyl)-2-nitrobenzenecarbonitrile (1 .0 
equivalent) was dissolved in EtOAc. The flask was purged 
with nitrogen, and 10% Pd/C (0.1 equivalents) was added. 
The flask was evacuated and purged with H 2 three times. The 
resulting mixture was stirred for three days at room tempera- 
ture. The mixture was filtered through Celite and the filter pad 
was washed with EtOAc. The solvent was removed in vacuo 
to give a yellow solid which was purified by silica gel chro- 
matography (5: 1 :95 MeOH:Et 3 N:EtOAc) to give the desired 
product as a yellow solid LC/MS m/z 2 1 7.3 (MH+), R, 0.95 
minutes. 

Step 4: 4-Animo-3-benzimidazol-2-yl-6-(4-meth- 
ylpiperazinyl)hydroquinolin-2-one 

Ethyl 2-benzimidazol-2-ylacetate (1.1 equivalents) and 
2-ammo-5-(4-memylpiperazmyl)benzenecarbonitrile (1 .0 
equivalent) were dissolved in 1,2-dichloroethane, and then 
SnCl 4 (1 1 equivalents) was added. The mixture was heated at 
reflux overnight. Upon cooling, the mixture was concentrated 
in vacuo. NaOH (3 M) was added to the solid, and the mixture 
heated at 80° C. for 0.5 hours. The solid was filtered and 
washed sequentially with H 2 0, CH 2 C1 2 . and acetone. LC/MS 
indicated that the product was present in the acetone layer and 
the solid. These fractions were combined and purified by 
silica gel chromatography (5-10% MeOH in CH 2 C1 2 with 1 % 
Et 3 N) to give the desired product. LC/MS m/z 375.4 (MH+), 
R r 1 .65 minutes. 
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Example 2 

Synthesis of 4-Amino-3-benzimidazol-2-yl-5-(2- 
. morpholin-4-ylemoxy)hydroquinolin-2-on 

Step 1 : 6-Amino-2-(2-morpholin-4-ylethoxy)benzen- 
ecarbonitrile 

4-(Hydroxyethyl)morpholine (1.02 equivalents) was 
added to NaH (1.2 equivalents) in NMP. After 10 minutes, 
6-amino-2-fluorobenzenecarboiiitriIe (1.0 equivalent) was 
added in NMP. The resulting mixture was heated at 100° C. 
for 1 hour. The mixture was then cooled and poured into H 2 0. 
The aqueous layer was extracted with EtOAc. The combined 
organic layers were washed with brine, dried over Na 2 S0 4 , 
filtered, and concentrated in vacuo to a yield a brown gum. 
The crude material was purified by silica gel chromatography 
(5:1:95 MeOH: Et 3 N : EtOAc) to give the desired product. 
LC/MS m/z 248.3 (MH+), R, 1 .26 minutes. 

Step 2: 4-Amino-3-benzimidazol-2-yl-5-(2-morpho- 
lin-4-ylemoxy)hydroquinolin-2-one 

The title compound was synthesized as described in 
Example 1 (Step 4), using 6-amino-2-(2-morpholin-4- 
ylcthoxy)benzenecarbonitrile. LC/MS m/z 406.4 (MH+), R, 
1 .67 minutes. 

Example 3 

Synthesis of 4-Ajnino-3-[5-(2-morpholin-4- 
ylethoxy)benzimidazol-2-yl]-6-nitrohydroquinolin- 
2-one 

Step 1: 

4-(2-Morpholin-4-ylemoxy)-2-nitrophenylamine 

Diisopropyl azodicarboxylate (1.1 equivalents) was added 
dropwise to a stirred solution of 4-amino-3-nitrophenol (1.0 
equivalent), triphenylphosphine (1.1 equivalents), and N-(2- 
hydroxyethyl)morpholine (1.0 equivalent), in THF at 0° C. 
The mixture was allowed to warm to room temperature and 
left to stir for 18 hours. The solvent was evaporated and the 
product was purified by silica gel chromatography (98:2 
CH 2 Cl 2 :MeOH) to yield a dark reddish-brown oil. LC/MS 
m/z 268.0 (MH+), R, 1 .01 minutes. 

Step 2: 

4-(2-Morpholm-4-ylethoxy)benzene- 1 ,2-diamine 

To a solution 4-(2-morpholin-4-ylethoxy)-2-nitropheny- 
lamine (1 .0 equivalent) in EtOH was added Pd/C (0.1 equiva- 
lents). The reaction vessel was repeatedly purged with hydro- 
gen, then stirred under a hydrogen atmosphere (1 atm) for 1 8 
hours. The product was filtered through a Celite plug, and the 
plug washed with EtOH. The diamine was used without puri- 
fication. LC/MS m/z 238.3 (MH+), R, 0.295 minutes. 

Step 3: Ethyl 2-[5-(2-morpholin-4-ylethoxy)benz- 
imidazol-2-yl]acetate 

The title compound was synthesized as described in 
Example 1 using 4-(2-morpholin-4-ylethoxy)benzene-l,2- 
diamine. The organic layer was concentrated and the residue 
was purified by silica gel chromatography (10:1:2 CH 2 CI 2 : 
MeOH: EtOAc) to yield a dark reddish brown oil. LC/MS m/z 
334.4 (MH+) R, 1.08 minutes. 
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Step 4: 4-Amino-3-[5-(2-morpholin-4-yIethoxy)ben- 
zimidazol-2-yl]-6-nitrohydroquinolin-2-one 

The title compound was synthesized as described in 
5 Example 1 (Step 4), using ethyl 2-[5-(2-morpholin-4- 
ylethoxy)benzimidazol-2-yl]acetate and 5-nitroanthraniloni- 
trile. The crude product was purified by silica gel chromatog- 
raphy (5-10% MeOH in CH 2 C1 2 with 1% Et 3 N) to give the 
desired product. LC/MS m/z 45 1 .2 (MH+), R f 1 .89 minutes. 

10 

Example 4 

Synthesis of 4-Amino-5-(2-morpholin-4-yIethoxy)- 
3-[5-(2-morpholin-4-ylethoxy)-benzimidazol-2-yl] 
15 hydroquinolin-2-one 

The title compound was synthesized as described in 
Example 1 (Step 1), using ethyl 2-[5-(2-morpholin-4- 
ylethoxy)benzimidazol-2-yl]acetate and 6-amino-2-(2-mor- 
20 pholin-4-ylethoxy)benzenecarbonitrile. LC/MS m/z 535.4 
(MH+), R, 1 .44 minutes. 

Example 5 

25 Synthesis of [2-(4-amino-2-oxo(3-hydroquinolyl)) 
benzimidazol-5-yl]-N,N-dimethylcarboxamide 

Step 1: 2-[(Ethoxycarbonyl)methyl]benzimidazole- 
5-carboxylic acid 

30 

The title compound was synthesized as described in 
Example 1 using 3,4-diaminobenzoic acid. The crude mate- 
rial was purified by silica gel chromatography (5:95 MeOH: 
CH 2 C1 2 ) to afford the desired product as a white to off-white 
35 solid. LC/MS m/z 249.1 (MH+), R, 1.35 minutes. 

Step 2: Ethyl 2-[5-(N,N-dimethylcarbamoyl)benz- 
imidazol-2-yl]acetate 

40 2- [(Ethoxycarbonyl)methy l]benzimidazole-5 -carboxy lie 
acid (1.0 equivalent) was dissolved in THF. HBTU (1.1 
equivalents) and diisopropylemylamine (2.0 equivalents) 
were added, followed by dimethylamine (2.0 M in THF, 1.1 
equivalents). The reaction was stirred at room temperature 

45 overnight then concentrated and the resulting residue was 
purified by silica gel chromatography (5:95 MeOH:CH 2 Cl 2 ) 
to afford the desired compound. LC/MS m/z 276.2 (MH+), R, 
1.18 minutes. 

50 Step 3: [2-(4-amino-2-oxo(3-hydroquinolyl))benz- 
imidazol-5-yl]-N,N-dimethylcarboxamide 

The title compound was synthesized as described in 
Example 1 (Step 4). using ethyl 2-[5-(N,N-dimethylcarbam- 
55 oyl)bcnzimidazol-2-yl]acetate and anthranilonitrile. The 
resulting solid was collected by filtration and washed with 
water followed by acetone to afford the desired product as a 
white solid. LC/MS m/z 348.3 (MH+), R, 1.87 minutes. 

60 Example 6 

Synthesis of 4-Amino-3-[5-(morpholin-4-ylcarbo- 
nyl)benzimidazol-2-yl]hydroquinolin-2-one 

65 2- [(Ethoxycarbonyl)methyl]benzimidazole-5 -carboxy lie 
acid (1.0 equivalent) was dissolved in THF. HBTU (1.1 
equivalents) and diisopropylethylamine (2.0 equivalents) 
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were added followed by morpholine (1.1 equivalents). The 
reaction was stirred at room temperature for 3 days then 
concentrated and purified by silica gel chromatography 
(5- 1 0% methanol/dichloromethane). The product-containing 
fractions were concentrated and dissolved in anhydrous 1,2- 
dichloroethane. Anthranilonitrile (1 .0 equivalent) was added 
followed by SnCl 4 (5.0 equivalents) and the reaction was 
heated at 90° C. overnight. The reaction mixture was concen- 
trated and the resulting residue was re-dissolved in NaOH (2 
M) and heated at 90° C. for 4 hours. After cooling to room 
temperature, the resulting solid was collected and washed 
with water followed by acetone to afford the desired product. 
LC/MS m/z 390.2 (MH+) } R, 1 .95 minutes. 

Example 7 

Synthesis of 4-Amino-3-[5-(2-thienyl)benzimidazol- 
2-yl]hydroquinolin-2-one 

Step 1: 4 -Bromobenzene-l,2-diamine 

A solution of 4-bromo-2-nitroaniline (1 .0 equivalent) and 
SnCl 2 (2.2 equivalents) in EtOH was heated at reflux for 3 
hours. After this time, the solution was poured onto ice, 
brought to pH 10 with 2 M NaOH and extracted with Et 2 0. 
The combined organic layers were dried over MgS0 4 and 
concentrated. The resulting brown oil was purified by silica 
gel chromatography (0-50% EtOAc:hexanes) to provide a 
light yellow solid. LC/MS m/z 1 87. 1 (MH+), R, 1 .33 minutes. 

Step 2: 2-Nitro-4-(2-thienyl)phenylamine 



Step 4: 4-Amino-3-[5-(2-thienyl)benzimidazol-2-yl] 
hydroquinolin-2-one 

The title compound was synthesized as described in 
Example 1 (Step 4), using ethyl 2-[5-(2-thienyl)benzimida- 
zol-2-yl]acetate and anthranilonitrile. LC/MS m/z 359.2 
(MH+),R,2.68 minutes. 



10 



15 



20 



25 



30 



4-Bromobenzene- 1 ,2-diamine (1.0 equivalent) and 
Na 2 C0 3 (2.0 equivalents) were dissolved in DMF/H 2 0 (5: 1 ) 
at room temperature. Nitrogen was bubbled through the reac- 35 
tion mixture for 5 minutes and PdCl 2 (dppf) 2 (0. 1 equivalents) 
was added. After stirring at 23° C. for approximately 10 
minutes, 2-thiopheneboronic acid (1.1 equivalents) in DMF 
was added and the reaction was heated at 90° C. for 1 2 hours. 
After this time, the solution was concentrated and partitioned 40 
between EtOAc and H 2 0. The layers were separated and the 
aqueous layer was extracted with EtOAc. The combined 
organic layers were dried over MgS0 4 and concentrated 
under reduced pressure. The resulting black residue was puri- 
fied by silica gel chromatography (0-20% EtOAc:hexanes) to 45 
yield an orange solid. LC/MS m/z 221.1 (MH+). R, 2.67 
minutes. 



Step 3: Ethyl 
2- [ 5- (2-thieny 1 )benzimidazol -2 -y 1] acetate 

2-Niux)-4-(2-mienyl)phenylamine (1.0 equivalent) and 
10% Pd/C (0.1 equivalents) were suspended in anhydrous 
EtOH at room temperature. The reaction flask was evacuated 
and subsequently filled with H 2 . The resulting mixture was 
allowed to stir under a hydrogen atmosphere for 3 hours. 
Ethyl 3-ethoxy-3-iminopropanoate hydrochloride (2.0 
equivalents) was then added and the resulting mixture was 
heated at reflux for 1 2 hours. After this time, the solution was 
filtered through a plug of Celite, concentrated, dissolved in 50 
mL of 2 N HC1 and washed with CH 2 C1 2 . The aqueous layer 
was brought to pH 12 with concentrated NH 4 0H(aq) and 
extracted with CH 2 C1 2 . The combined organic layers were 
dried with MgS0 4 and concentrated to yield a brown oil 
which was purified by silica gel chromatography (5:95 
MeOH:CH 2 Cl 2 ) to provide a yellow solid. LC/MS m/z 287. 1 
(MH+), R, 1 .98 minutes. 



50 



Example 8 

Synthesis of 4-Ammo-3-{5-[l-(l,2,4-triazolyl)]benz- 
imidazol-2-yl}hydroquinolin-2-one 

Step 1: 5-Fluoro-2-nitrophenyl amine 

The synthesis was performed according to Method 1 . The 
crude product was purified by flash chromatography on silica 
gel (85:15 hexanes: EtOAc, product at Ry=0.32, contaminant 
at R/=0.51). GC/MS m/z 156.1 (M+), R r 11.16 minutes. 

Step 2: 2-Nitro-5-[l-(l,2,4-triazolyl)]phenylamine 

5-Fluoro-2-nitrophenylamine (1.0 equivalent), 1H- 1,2.4- 
triazole (3.0 equivalents) and NaH (3.0 equivalents) in NMP 
were heated at 100° C. for 1 hour. The solution was cooled to 
room temperature and slowly poured onto ice water. The 
resulting precipitate was filtered and dried under vacuum to 
yield the desired product. The resulting solid was recrystal- 
lized from EtOH to afford pure product as a bright yellow 
solid. LC/MS m/z 206.2 (MH+), R, 1 .88 minutes. 

Step 3: Ethyl 2-{5-[l-(l,2,4-triazolyl)]benzimidazol- 
2 -yl} acetate 

The title compound was synthesized as described in 
Example 7 using 2-nitro-5-[l-(l ,2,4-triazoly])]phenylamine. 
LC/MS m/z 272.1 (MH+), R, 1.19 minutes. 

Step 4: 4-Amino-3-{5-fl-(l,2,4-triazolyl)]benzimi- 
dazol -2-yl } hydroquinol in-2 -one 

The title compound was synthesized as described in 
Example 1 (Step 4), using ethyl 2-{5-[l-(l,2,4-triazolyl)] 
benzimidazol-2-yl}acetate and anthranilonitrile. The crude 
solid was collected and purified by silica gel chromatography 
(92:7:1 CH 2 Cl 2 :MeOH:Et 3 N). LC/MS m/z 344.3 (MH+), R, 
2.01 minutes. 

Example 9 

Synthesis of 4-Amino-6-cMoro-3-(5-morpholin-4- 
ylbenzimidazol-2-yl)hydroquinolin-2-one 

N-(4-Chloro-2-cyanophenyl)-2-(5-morpholin-4-yl- 
benzimidazol-2-yl)acetamide 



55 



LiHMDS (2.5 equivalents) was added to ethyl 2-[5-(2- 
morpholm-4-ylethoxy)benzimidazol -2-yl] acetate (1 .0 
equivalent) in THF at -78° C. After 1 hour, 2-amino-5-chlo- 

60 robenzenecarbonitrile (0.82 equivalents) in THF was added. 
The reaction was allowed to warm to 23° C. and stirred 
overnight. The resulting mixture was quenched with NH 4 C1 
(aqueous saturated solution) and extracted with EtOAc. The 
combined organic layers were washed with H 2 0 and brine, 

65 dried over Na 2 S0 4 , filtered and concentrated in vacuo to yield 
a brown solid. The crude material was purified by silica gel 
chromatography (5:1 EtOAc:hexane) to give the desired 
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product. LC/MS m/z 396.1 (MH+), R, 1.79 minutes. N-(4- 
chJoro-2-cyanophenyl)-2-(5-morpholin-4-ylbenzimidazol- 
2-yl)acetamide (1 .0 equivalent) was heated in NaOMe (0.5 M 
in MeOH, 1 8 equivalents) at 70° C. for 2 hours. The resulting 
mixture was cooled, and the resulting solid was filtered and 5 
washed with water to give the desired product. LC/MS m/z 
396.4 (MH+), R, 2.13 minutes. 



Example 10 

Synthesis of 4-amino-3-(5-piperidylbenzirnidazol-2- 
yl)hydroquinolin-2-one 

Step 1 : 2-Nitro-5-piperidylphenylamine 

The title compound was synthesized as described in 
Method 1 using piperidine (3.0 equivalents). The desired 
product was obtained as a yellow, crystalline solid. LC/MS 
m/z 222.2 (MH+), R, 2.53 minutes. 

Step 2: Ethyl 
2-(5-piperidylbenzimidazol-2-yl)acetate 



The title compound was synthesized as described in 
Example 7 using 2-nitro-5-piperidylphenylamine. The 25 
desired product was obtained as a yellow oil. LC/MS m/z 
288.3 (MH+), R, 1.31 minutes. 



10 



15 



20 



Step 3: 4-amino-3-(5-piperidylbenzimidazol-2-yl) 
hydroquinolin-2-one 

The title compound was synthesized as described in 
Example 9 using ethyl 2-(5-piperidylbenzimidazol-2-yl)ac- 
etate and anthranilonitrile. The acyclic amide was used crude 
in the NaOMe cyclization step. The desired product was 
obtained following purification by silica gel chromatography 
(96.5:3.0:0.5 CH 2 Cl 2 :MeOH:Et 3 N, R f 0.2). LC/MS m/z 
360.4 (MH+), R, 1 .83 minutes. 

Example 1 1 

Synthesis of 4-Amino-3-{5-[3-(dimethylamino)pyr- 
rolidinyl]benzimidazol-2-yl } -6-chlorohydroquinolin- 
2-one 

Step 1: [l-(3-Ammo^-nitrophenyl)pyrrolidin-3-yl] 
. dimethylamine 

The title compound was synthesized as described in 
Method 1 using 3-(dimethylamino)pyrrolidine (3.0 equiva- 
lents). LC/MS m/z 251.3 (MH+), R, 1 .25 minutes. 

Step 2: Ethyl 2-{5-[3-(dunemylarnko)pyrrolidinyl] 
benzimidazol-2 -y 1 }acetate 

The title compound was synthesized as described in 
Example 7 using [l-(3-amino-4-nitrophenyl)pyrrolidin-3-y]] 
dimethylamine. Hie desired product was obtained as a yellow 
oil. LC/MS m/z 317.4 (MH+), R, 1.36 minutes. 

Step 3: 4-Anamo-3-{5-[3-(dimethylamino)pyrrolidi- 
ny 1] benzimidazol-2-y 1 } -6-chlorohydroqu inol in-2 - 



The title compound was synthesized as described in 
Example 9 using 2-{5-[3-(dimethylamino)pyrrolidinyl]ben- 



30 



35 



40 



zimidazoI-2-yl}-N-(4-chloro-2-cyanophenyl)acetamide. 
LC/MS m/z 423.4 (MH+), R, 1.71 minutes. 

Example 1 2 

Synthesis of 4-Ammo-3-[5-(dimemylamino)benz- 
imidazol-2-yl]hydroquinolin-2-one 

Step 1: Ethyl 
2-[5-(dimethylamino)benzimidazol-2-yl]acetate 

The title compound was synthesized as described in 
Example 7 using (3-amino4-nitrophenyl)dimethylamine. 
The resulting tan film was purified by silica gel chromatog- 
raphy (5:1:94 MeOH:Et 3 N:CH 2 Cl 2 ) to give the desired prod- 
uct. LC/MS 248.3 m/z (MH+), R, 1 .24 minutes. 

Step 2: 4-Amino-3-[5-(dimethylamino)benzimida- 
zol-2-yl]hydroquinolin-2-one 

The title compound was synthesized as described in 
Example 9 using 2-[5-(dimethylamino)benzimidazol-2-yl]- 
N-(2-cyanophenyl)acetamide. LC/MS m/z 320.2 (MH+), R, 
1 .72 minutes. 

Example 13 '. . 

Synthesis of 2-(4-Amino-2-oxo-3-hydroquinolyl) 
benzimidazole-5-carbonitrile 

Step 1: Ethyl 2-(5-cyanobenzimidazol-2-yl)acetate 

The title compound was synthesized as described in 
Example 7 using 4-amino-3-nitro-benzonitrile. LC/MS m/z 
230.2 (MH+), R, 1.29 minutes. 

Step 2: 2-(4-Amino-2-oxo-3-hydroquinolyl)benzinn- 
dazole-5 -carbonitri le 



The title compound was synthesized as described in 
45 Example 9 using ethyl 2-(5-cyanobenzimidazol-2-yl)acetate 
and anthranilonitrile (no acyclic amide was observed so the 
NaOMe step was not needed). LC/MS m/z 302.3 (MH+) ; R, 
2.62 minutes. 



50 
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Example 14 

Synthesis of 2-(4-Amino-2-oxo-3-hydroquinolyl) 
benzimidazole-5-carboxamidine 



2-(4-Amino-2-oxo-3-hydroquinolyl)benzimidazole-5- 
carbonitrile (Example 13) (1.0 equivalent) in EtOH was 
placed into a glass pressure vessel, cooled to 0° C. and HC1 (g) 
was bubbled through for 1 5 minutes. The pressure vessel was 
60 then sealed, brought to room temperature and stirred over- 
night. The solvent was removed in vacuo. The residue was 
dissolved in EtOH in a glass pressure vessel and cooled to 0° 
C. NH 3 (g) was bubbled through for 15 minutes and the 
pressure vessel was sealed and heated to 80° C. for 5 hours. 
65 The solvent was removed in vacuo and the crude product was 
purified by reversed-phase HPLC. LC/MS m/z 3 1 9.2 (MH+), 
R, 1 .70 minutes. 
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Example 15 diluted with water and neutralized with 6 N NaOH (aq), 

whereupon a yellow precipitate formed. The crude solid was 

Synthesis of 4-Amino-3-[5-(2-morphoIin-4- isolated by centrifugation and purified by reversed-phase 

ylemoxy)-benzimidazol-2-yl]hydroquinolin-2Hone HPLC to produce the desired product as a bright yellow solid. 

^ . , , , . , J . 5 LC/MS m/z 363.3 (MH+),R, 1.77 minutes. 
The title compound was synthesized as described in 

Example 9 (Step 1 ), using anthranilonitrile. The crude acyclic 

amide was used without purification in the NaOMe cycliza- bxample 
tion step. The crude final product was purified by reversed- 
phase HPLC (DMSO/5% TFA). LOMSm/z406.4(MH+),R, 10 Synthesis of 3-[5-(3-aminopyrrolidinyl)benzimida- 
1.56 minutes. zol-2-yl]-4-hyaVoxyhydroquinolin-2-one 

Example 1 6 Step 1 : N-[l -(3-Amino-4-niu-ophenyl)pyrrolidin-3- 

y 1] (tert-butoxv)carboxamide 

Synthesis of 4-Hydroxy-3-(5-morpholin-4-ylbenz- 15 

imidazol-2-yl)hvdroquinolin-2-one 

The title compound was synthesized as described in 

Step 1: 5-Morpholin-4-yl-2-nitrophenyIamine Method 1 using 3-(tert-butoxycarbonylamino)pyrroliciine 

(1.01 equivalents) with diisopropylethylamine (2.0 equiva- 

The title compound was synthesized as described in 20 lents). The product was obtained as an orange, crystalline 

Method 9 using morpholine LC/MS m/z 224.1 (MH+) : R, solid. LC/MS m/z 323.3 (MH+), R, 2.53 minutes. 

1.89 minutes. 

Step 2: Ethyl 2-(5-{3-[(tert-butoxy)carbonylamino] 

, Ste P 2:E . th y 1 j t ^ tx pyrrolidinyl}benzimidazol-'2-yl)acetate 
2-(5-morphohn-4-ylbenzimidazol-2-yl)acetat 25 

5-morpholin-4-yl-2-nitrophenylamine (1.0 equivalent), ^ title compound was synthesized as described in 

prepared as described in Method 9, and 10% Pd/C (0.1 Example 7 using N-[l -(3-amino-4-nitrophenyl)pyrrolidin-3- 

equivalents) were suspended in anhydrous EtOH at room yl](tert-butoxy)carboxamide. The product was obtained as a 

temperature. The reaction flask was evacuated and subse- 30 yellow oil. LC/MS m/z 323.3 (MH+), R f 2.53 minutes, 
quently filled with H 2 . The resulting mixture was stirred 

under a hydrogen atmosphere overnight. Ethyl 3-ethoxy-3- Ste p 3 : 3-[5<3-animopyrrolidinyl)benzimidazol-2- 

iminopropanoate hydrochloride (2.0 equivalents) was then yl]-4-hydroxyhydroquinolin-2-one 
added, and the resulting mixture was heated at reflux over- 
night. The resulting solution was filtered through Celite and 35 

evaporated under reduced pressure. The residue was sus- ^ title compound was synthesized following the proce- 

pended in CH 2 C1 2 , and concentrated NH 4 OH was added until dure described in Example 16, using ethyl 2-(5-{3-[(tert- 

a pH of 1 1 was achieved. The NH 4 C1 thus formed was filtered butoxy)carbonylaniino] -pyrrol idinyl}benzimidazol-2-yl)ac- 

off. The two phases were separated, and the organic phase etate. The product was obtained as a yellow solid following 

was dried over Na 2 S0 4 . Evaporation of the solvent and tritu- 40 cleavage of the benzyl group (see procedure in Example 1 5). 

ration of the residue with ether afforded the title compound as LC/MS m/e 362 3 (MH+) R 1 55 minutes 
a light green powder. LC/MS m/z 290.3 (MH+), R, 1.31 

minutes - Example 18 

Step 3: 4-Hydroxy-3-(5-moi7holm^-ylbenzimida- 45 _ . . „ . , . x . „ 

zol-2-yl)hydroquinoIin-2Vne Synthesis of 3-(5-{[2.(Dimeth y laimno)ethyl] 

methylamino}benzimidazol-2-yl)-4>hydroxyhydro- 

To a solution of ethyl 2-(5-morpholm^-ylbenzimidazol- quinolin-2-one 
2yl)acetate (1.0 equivalent) in anhydrous THF at -78° C. 

under an atmosphere of nitrogen was added LiHMDS (1 M in 50 Ste P 1: (3-Ammo^-mtrophenyl)[2-(dimethylamino) 

THF, 3.1 equivalents) and the solution was stirred for 1 hour ethyljmethylamine 
A solution of l-benzylbenzD[d]l 3 3-oxazaperhydroine-2,4- 

dione (1.05 equivalents) in anhydrous THF was then added The title compound was synthesized as described in 

dropwise and the resulting solution was allowed to warm to 0° Example 8 using 1 , 1 ,4-trimethylethylenediamine (1.01 

C. over 1 hour. The resulting mixture was quenched with a 55 equivalents) with diisopropylethylamine (2.0 equivalents), 

saturated aqueous solution of ammonium chloride and the The product was obtained as a bright yellow, crystalline solid, 

organic layer was separated. The aqueous layer was extracted LC/MS m/z 239.3 (MH+), R, 1 .29 minutes, 
with CH 2 C1 2 (4 times). The combined organic layers were 

dried over Na 2 S0 4 , concentrated in vacuo, and the crude ~ ^ ~ , . ^ /c fro ... , x . „ 

material was dissolved in toluene and heated at reflux for 16 60 Ste P 2 = 2KM[2^ethylainmo^hyl] 

hours. The toluene was removed in vacuo and the crude methylammo}benzimidazol-2-yl)acetate 
material was used without further purification. The product 

was obtained as a white solid LC/MS m/z 453.1 (MH+), R, The title compound was synthesized as described in 

2.91 minutes. Crude 4-hydroxy-3-(5-morpholin-4-ylbenz- Example 7 using (3-amino^-nitrophenyl)[2-(dimethy- 

imidazol-2-yl)-l-benzylhydroquinolin-2-one (1.0 equiva- 65 lamino)ethyl]methylamine. The desired product was 

lent) was dissolved in trifluoromethanesulfonic acid and obtained as a yellow oil. LC/MS m/z 305.2 (MH+), R x 1.17 

heated at 40° C. for 16 hours. The resulting solution was minutes. 
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Step 3: 3-(5-{l2-(Dimethylamino)ethyl] 4-[(2-hydroxyethyl)amino]-3-(5-morphoIin-4-ylbenzimida- 

metliy!amino}benzimidazol-2-yl)-4-hydroxy- 1 -ben- zol-2-yl)hydroquinolin-2-one was produced as a side product 

zyIhydroquinoIin-2-one (see below). 

The title compound was synthesized as described in 5 Example 20 
Example 16, using ethyl 2-(5-{[2-(dimethylamino)ethyl] 

memylamino}benzimidazoi-2-yl)acetate. The product was Synthesis of 4-[(2-hydroxyemyl)amino]-3-(5-mor- 

obtained as a pale yellow solid LC/MS m/z 468.4 (MH+), R, pholin-4-ylbenzimidazol-2-yl)hydroquinolin-2-one 

2.26 minutes. 10 

The title compound was obtained as a side-product of the 

Step 4: 3-(5-{[2-(Dimethylamino)ethyl] debenzylation of 4-[(2-methoxyetliyl)amino]-3-(5-morpho- 

methylamin}benzimidazol -2 -yl)-4 -hydroxy hydro- lin-4-ylbenzimidazol-2-yl)-l-benz>'lhydroquinolin-2-one 

quinolin-2-one using the procedure described in Example 1 6 and was isolated 

15 byreversed-phaseIIPLCasayellowsolid.LC/MSm/z406.2 

The title compound was synthesized as described in (MH+), R, 1.39 minutes. 
Example 16, using 3-(5-{[2-(dimethylamino)ethyl] 

methylaniino}benzimidazol-2-yl)-4-hydroxy-l -benzylhyd- Example 2 1 

roquinolin-2-one. The crude material was purified by 20 

reversed-phase HPLC to yield the product as a yellow solid. Synthesis of 4-(Methoxyamino)-3-(5-morpholin-4- 

LC/MS m/z 378.4 (MH+), R, 1 .99 minutes. ylbenzimidazol-2-yl)hydroquinolin-2-one 



Example 19 ^ 

Synthesis of 4-[(2-methoxyethyl)amino]-3-(5-mor- 
pholin-4-ylbenzimidazol-2-yl)hydroquinolin-2-one 

Step 1: 4-Chloro-3-(5-morpholin-4-ylbcnzimidazol- 30 
2-yl)- 1 -benzylhydroquinolin-2-one 

A solution of 4-hydroxy-3-(5-morpholin-4-ylbenzimida- 
zol-2-yl)-l-benzylhydroquinolin-2-one (1.0 equivalent) and 35 
POCl 3 in a dr>', round-bottomed flask was heated at 80° C. for 
2 hours. The excess POCI 3 was removed in vacuo, and the 
crude material was quenched with water. The crude product 
was collected by filtration and purified by silica gel chroma- 
tography (1:9 MeOH:CH 2 Cl 2 ). 4-Chloro-3-(5-morpholin-4- 40 
ylbenzimidazol-2-yl)-l-benzylhydroquinolin-2-one was iso- 
lated as a red solid. LC/MS m/z 471.4 (MH+), R, 2.35 
minutes. 

45 

Step 2: 4-[(2-Methoxyethyl)amino]-3-(5-morpholin- 
4-ylbenzimidazol-2-yl)- 1 -benzylhydroquinolin-2- 
one 

A solution of 4-chloro-3-(5-morpholin-4-ylbenzknidazol- 50 
2-yl)-l-benzymydroquinolin-2-one (1.0 equivalent) and 
EtOH was treated with 2methoxyethyl-amine (10 equiva- 
lents) at room temperature. The resulting solution was heated 
at reflux for 1 6 hours and then the solvent was removed in 
vacuo. The crude solid was sonicated in water, filtered, soni- 55 
cated in hexanes, and filtered again. The crude product was 
used without further purification. LC/MS m/z 510.4 (MH+), 
R, 2.20 minutes. 

60 

Step 3: 4-[(2-Methoxy thyl)amino]-3-(5-morpholin- 
4-ylbenzmuteol-2-yl)hydroquinolin-2-one 

4-[(2-methoxyethyl)amino]-3-(5-morpholin-4-ylbenzimi- 
dazol-2yl)-l-benzylhydroquinolin-2-one was debenzylated 65 
using the procedure described in Example 16 to produce the 
title compound. LC/MS m/z 420.2 (MH+), R, 1.57 minutes. 



Step 1 : 4-(Methoxyamino)-3-(5-morpholin-4-ylbenz- 
imidazol-2-yl)-l-benz>'lhydroquinolin-2-one 

The title compound was synthesized as described in 
Example 19, using O-methylhydroxylamine. The product 
was used without purification. 

Step 2: 4-(Methoxyamino)-3-(5-morpholin-4-ylbenz- 
imidazol-2-yl)hydroquinolin-2-one 

The title compound was obtained as a yellow solid after 
debenzylation of 4-(methoxyamino)-3-(5-morpholin-4-yl- 
benzimidazol-2-yl)-l-benzylhydroquinolin-2-one using the 
procedure described in Example 16. LC/MS m/z 392.2 
(MH+), R,1.82 minutes. 

Example 22 

Synthesis of 3-(5-Morpholin-4-ylbenzimidazol-2- 
yl)-4-(3-piperidylamino)hydroquinolin-2-one 

Step 1: tert-Butyl-3-{[3-(5-morpholin-4-ylbenzimi- 
dazol-2-yl)-2-oxo-l-benzyl-4-hydroquinolyI] 
amino jpiperidinecarboxylate 

The title compound was synthesized as described in 
Example 19 using l-tert-butoxycarbonyl-3-aminopiperidine. 
The product was used without purification. 

Step 2: 3-(5-Morpholin-4-ylbenzimidazoI-2-yl)-4-(3- 
piperidylamino)hydroquinolin-2-one 

The product was obtained as a yellow solid after debenzy- 
lation of tert-butyl-3-{[3-(5-morpholin-4-ylbenzimidazol-2- 
yl)-2-oxo- 1 -benzyl -4-hydroquinolyl] 
aminojpiperidinecarboxylate using the procedure described 
in Example 1 6. The t-butoxycarbonyl group is removed under 
the reaction conditions. LC/MS m/z 445.4 (MH+), R, 1.73 
minutes. 
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Example 23 



172 



Synthesis of 3-(5-Morpholin-4-ylbenzimidazol-2- 
yl)^-[(3-piperidylmethyl)amino]-hydroquinolin-2- 



Step 1: tert-Butyl-3-({[3-(5-morpholin-4-ylbenzimi- 
dazol-2-yl)-2-oxo-l benzyl 4-hydioquinolyl] 
ammo}methyl)piperidinecarboxylate 

The title compound was synthesized as described in 
Example 19, using l-tert-butoxycarbonyl-3-aminomethylpi- 
peridine. The product was used without purification. 

Step 2: 3-(5-Morpholin-4-ylbenzimidazol-2-yl)-4- 
[(3-piperidylmethyl)amino]-hyfroqumolin-2-one 

The title compound was obtained as a yellow solid after 
debenzylation of tert-butyI-3-({[3-(5-morpholin-4-ylbenz- 
iniidazol-2-yl)-2-oxo- 1 -benzyl4-hydroquinolyl] 
amino }methyl)piperidinecarboxy late using the procedure 
described in Example 16. LC/MS m/z 459.6 (MH+) ; R, 1.71 
minutes. 

Example 24 

Synthesis of 4-{[2-(Dimemylammo)emyl]amino}-3- 
(5-morpholin-4-ylbenzimidazol-2-yl)hydroquinolin- 
2-one 

Step 1: 4-{[2-(Dimethylamino)ethyl]amino}-3-(5- 
morpholin-4-ylbenzimidazol-2-yl)-l-benzylhydro- 
quinolin-2-one 



The title compound was synthesized as described in 35 
Example 19 using 1,1-dimethylethylenediamine. The prod- 
uct was used without purification. 
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Step 2: 4-{f2-(Dimemylamino)ethyl]amino}-3-(5- 
morpholin-4 -y lbenzimidazol-2-yl )hydroquinolin-2- 
one 

The title compound was obtained as a yellow solid after 
debenzylation of 4-{[2-(dimethylamino)ethyl]amino}-3-(5- 
morpholm-4-ylbenzimidazol-2-yl)- 1 -benzy lhydroquinolin- 
2-one using the procedure described in Example 16. LC/MS 
m/z 433.4 (MH+), R, 1 .55 minutes. 



40 



45 



Example 25 

Synthesis of 3-(5-Morphohn-4-ylbeiiziniidazol-2- 
yl )-4-[(oxolan-2-y lmethy l)amino] -hydroquinolin-2- 
one 

Step 1 : 3-(5-Morpholin-4-ylbenzimidazol-2-yl)-4- 
[(oxolan-2-ylmemyl)amino]- 1 -benzylhydroquinolin- 
2-one 

The title compound was synthesized as described in 
Example 19 using 2-aminomemyltetrartiydrofuran. The prod- 
uct was used without purification. 

Step 2: 3-(5-Morpholin-4-ylbenzimidazol-2-yl)-4- 
[(oxolan-2-ylmemyl)animo]-hydroqulnolin-2-one 

The title compound was obtained as a yellow solid after 
debenzylation of 3-(5-morpholin-4-ylbenzimidazol-2-yl)-4- 



50 
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l(oxolan-2-ylmethyl)aminoj-l-benzylhydroquinolin-2-one 
using the procedure described in Example 16. LC/MS m/z 
446.5 (MH+), R, 2.19 minutes. 

Example 26 

Synthesis of 4-{[2-(Methylamino)ethyl]amino}-3-(5- 
morpholin-4-ylbenzimidazol-2-yl)hydroquinolin-2- 
one 

Step 1: 4-{[2-(Methylamino)ethyl]amino}-3-(5-mor- 
pholin-4-ylbenzimidazol-2-y 1)- 1 -benzy lhydroquino- 
lin-2-one 

The title compound was synthesized as described in 
Example 19 using 1-tert-butoxycarbonyl-l-methylethylene- 
diamine. The product was used without purification. 

Step 2: 4-{[2-(Memylammo)emyl]amino}-3-(5-mor- 
pholin-4 -ylbenzimidazol -2 -y l)hydroquinol in-2-one 

The title compound was obtained as a yellow solid after 
debenzylation of 4-{[2-(methyIamino)ethyl]amino}-3-(5- 
morpholin-4-ylbenzimidazol-2-yl)- 1 -benzylhydroquinolin- 
2 -one using the procedure described in Example 16. The 
t-butoxycarbonyl group is removed under the reaction condi- 
tions. LC/MS m/z 419.4 (MH+), R, 1 .50 minutes. 

Example 27 

Synthesis of 3-(5-Morpholin-4-ylbenzimidazol-2- 
yl)-4-(pyrrolidin-3-ylamino)hydroquinolin-2-one 

Step 1: tert-Butyl-3-{[3-(5-morpholin-4-ylbenzimi- 
dazol-2-yl)-2-oxo-l-benz>'l-4-hydroquinolyl] 
amino }py rrol idinecarboxy late 

The title compound was synthesized as described in 
Example 19 using l-tert-butoxycarbonyl-3-aminopyrroli- 
dine. The product was used without purification. 

Step 2: 3-(5-Morpholin-4-ylbenzimidazol-2-yl)-4- 
(pyrrolidin-3 -y lamino)hydroquinolin-2 one 

The title compound was obtained as a yellow solid after 
debenzylation of tert-butyl-3-{[3-(5-morpholin-4-ylbenz- 
imidazol-2-yl)-2-oxo- 1 -benzyl-4-hydroquinolyl] 
amino Jpyrrol idinecarboxy late using the procedure described 
in Example 16. LC/MS m/z 431.4 (MH+), R, 1.50 minutes. 

Example 28 

Synthesis of 4-[((2S)-2-Amino-4-methylpentyl) 
amino] -3 -(5-morphol in-4-y Ibenzimidazol-2-yl )hyd- 
roquinolin-2-one 

Step 1: 4-[((2S)-2-.Arnmo-4-memyIpentyl)amino]-3- 
(5-morpholm-4-ylbenzimidazol-2-yl)- 1 -benzy lhyd- 
roquinolin-2-one 

The title compound was synthesized as described in 
Example 1 9 using (2S)-2-tert-butoxycarbonylamino-4-meth- 
ylpentylamine. The product was used without purification. 
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Step 2: 4-[((2S)-2-Amino-4-methylpentyl)aminoJ-3- 
(5-moipholin-4-ylbenzimidazol-2-yl)hydroquinolin- 
2-one 

The title compound was obtained as a yellow solid after 
debenzylation of 4-[((2S)-2-amino-4-methyIpentyl)amino]- 
3-(5-morpholin-4-ylbenzimidazol-2-yl)- 1 -benzylhydro- 
quinolin-2-one using the procedure described in Example 16. 
LC/MS m/z 461 .4 (MH+), R, 1 .78 minutes. 

Example 29 

Synthesis of 4-[((2S)-2-Amino-3-methylbutyl) 
amino]-3-(5-morpholin-4-ylbenzimidazol-2-yI)hyd- 
roquinolin-2-one 

Step 1 : t-Butoxycarbonyl protected 4-[((2S)-2- 
amino-3-methylbutyl)amino]-3-(5-morphoIin-4-yl- 
benzimidazol-2-yl)- 1 -benzylhydroquinolin-2-one 

ITie title compound was synthesized as described in 
Example 19, using (2S)-2-tert-butoxycarbonylamino-3-me- 
thylbutylamine. The product was used without purification. 

Step 2: 4-[((2S)-2-Amino-3-metliylbutyl)amino]-3- 
(5-morpholin-4-ylbenzimidazol-2-yl)hydroquinolin- 
2-one 

The title compound was obtained as a yellow solid after 
debenzylation of 4-[((2S)-2-amino-3-methylbutyl)amino]-3- 
(5-morpholin-4-ylbcnzimidazol-2-yl)- 1 -bcnzylhydroquino- 
lin-2-one using the procedure described in Example 16. The 
t-butoxycarbonyl group is removed under the reaction condi- 
tions. LC/MS m/z 447.5 (MH+), R, 2.96 minutes. 

Example 30 

Synthesis of 4-Amino-3-(5-morpholin-4-ylbenzimi- 
dazoI-2-yl)hydroqu inolin-2 -one 

Step 1 : 4-Amino-3-(5-morpholin-4-yIbenzimidazol- 
2-yl)- 1 -benzylhydroquinolin-2-one 

The title compound was synthesized as described in 
Example 1 9, using ammonia in a sealed glass tube. The prod- 
uct was used without purification. 

Step 2: 4-Amino-3-(5-morpholin-4-ylbenzimidazol- 
2-yl)hydroquinolin-2-one 

The title compound was obtained as a bright yellow solid 
after debenzylation of 4-amino-3-(5-morpholin-4-ylbenz- 
imidazol-2-yl)-l-benzylhydroquino!in-2-one using the pro- 
cedure described in Example 16 and purification by reversed- 
phase HPLC. LC/MS m/z 362.3 (MH+), R, 1.61 minutes. 

Example 31 

Synthesis of 3-(Benzimidazol-2-yl)-4-chloro-l -ben- 
zylhydroquinolin-2-one 

Step 1 : 3-Berjzimidazol-2-yl-4-hydroxy-l -benzylhy- 
droquinolin-2-one 

The title compound was synthesized as described in 
Example 16, using ethyl 2-benzimidazol-2-ylacetate. The 
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product was obtained as a white solid and used without fur- 
ther purification. LC/MS m/z 368.4 (MH+), R, 2.99 minutes. 

Step 2: 3-(Benzimidazol-2-yl)-4-chloro-l-benzylhy- 
5 droquinolin-2-one 

The title compound was synthesized as described in 
Example 19, using 3-benzimidazol-2-yl-4-hydroxy-l-ben- 
zylhydroqu inolin-2 -one. The crude product was used without 
10 purification. 

Example 32 

Synthesis of 3-Benzimidazol-2-yl-4-(methylamino) 
15 hydroquinolin-2-one 

The benzylated title compound was synthesized as 
described in Example 19. using methylamine and 3-(benz- 
imidazol-2-yl)-4-chloro- 1 benzylhydroquinolin-2-one. The 
20 product was obtained after debenzylation as a yellow solid 
using the procedure described in Example 16. LC/MS m/z 
291 .3 (MH+), R, 1 .64 minutes. 

Example 33 

25 

Synthesis of 3-Benzimidazol-2-yl-4-(ethylamino) 
hydroquinolin-2-one 

The benzylated title compound was synthesized as 
30 described in Example 19, using cthylamine and 3-(bcnzimi- 
dazol-2-yl)4-chloro-l -benzylhydroquinolin-2-one. The title 
compound was obtained after debenzylation as a yellow solid 
using the procedure described in Example 16. LC/MS m/z 
305.3 (MH+), R, 2.01 minutes. 

35 

Example 34 

Synthesis of 3-Benzimidazol-2-yl-4-[(oxolan-2-ylm- 
ethy l)amino]hydroquinolin-2 -one 

40 

The benzylated title compound was synthesized as 
described in Example 1 9, using 2-arninomethyltetrahydrofu- 
ran and 3-(berjzimidazoI-2-yl)-4-chloro-l-benzylhydro- 
quinolin-2-one. The title compound was obtained after 
45 debenzylation as a yellow solid using the procedure described 
in Example 1 6. LC/MS m/z 361 .2 (MH+), R f 1 .74 minutes. 

Example 35 

50 Synthesis of 3-Benziniidazol-2-yl-4-[(4-piperidylm- 
ethy l)amino] hydroquinolin-2 -one 

The protected title compound was synthesized as described 
in Example 19, using l-tert-butoxycarbonyI-4-aminometh- 
55 ylpiperidine and 3-(benzimidazol-2-yl)-4-chloro- 1 -bcnzyl- 
hydroquinolin-2-one. The title compound was obtained after 
deprotection and debenzylation as a yellow solid using the 
procedure described in Example 16. LC/MS m/z 374.3 
(MH+),R, 1.29 minutes. 

60 

Example 36 

Synthesis of 3-Benzimidazol-2-yl-4-[(4-fluorophe- 
nyl)amino]hydroquinolin-2-one 

65 

The benzylated title compound was synthesized as 
described in Example 19, using 4-fluoroaniline and 3-(benz- 
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imidazo!-2-yl)-4-chloro- 1 -benzylhydroquinolin-2-one. The 
title compound was obtained after debenzylation as a yellow 
solid using the procedure described in Example 16. LC/MS 
m/z 371.2 (MH+), R, 192 minutes. 

Example 37 

Synthesis of 3-Benzimidazol-2-yl-4-(memoxyamino) 
hydroquinolin-2-one 

3-Benzimio^zol-2-yl-4-(memoxyamino)hydroquino- 
lin-2-one 

The benzylated title compound was synthesized as 
described in Example 1 9, using O-memylhydroxylamine and 
3-(benzimidazol-2-yl)^^hlorO"l-benzylhyoVoqumolin-2- 
one. The title compound was obtained after debenzylation as 
a yellow solid using the procedure described in Example 16. 
LC/MS m/z 307.3 (MH+) 3 R, 1 .77 minutes. 

Example 38 

Synthesis of 3-Benzimidazol-2-yl-4-(benzimidazol- 
6-y lamino)hydroqu inolin- 2 -one 

3 -Bemrimidazo 1- 2-yl -4 -(benzimidazol -6-y lamino) 
tiydroqu inolin- 2-one 

The benzylated title compound was synthesized as 
described in Example 19, using 5-aminobenzimidazole and 
3 -(benzimidazol-2-yl)-4-chloro- 1 -benzylhydroquinol int- 
one. The title compound was obtained after debenzylation as 
a yellow solid using the procedure described in Example 16. 
LC/MS m/z 393.4 (MH+), R, 1 .41 minutes. 

Example 39 

Synthesis of 3-Benzimidazol-2-yl-4-(pheny lamino) 
hydroquinolin-2-one 

3 -Benzimidazol-2-y 1-4 -(pheny lamino)hydroquino- 
lin-2-one 

The benzylated title compound was synthesized as 
described in Example 19. using aniline and 3-(benzimidazol- 

2- yl)-4^hloro-l-benzymydroquinolin-2-one. The title com- 
pound was obtained after debenzylation as a yellow solid 
using the procedure described in Example 16. LC/MS m/z 
353.4 (MH+), R, 2.38 minutes. 

Example 40 

Synthesis of 3-Benzimidazol-2-yl-4-(quinuclidin-3- 
y lamino)hydroquinolin-2 -one 

The benzylated title compound was synthesized as 
described in Example 19, using 3-aminoquinuclidine and 

3 - (benzimidazol-2-y l)-4-chloro-l -benzylhydroqu molind- 
one. The title compound was obtained after debenzylation as 
a yellow solid using the procedure described in Example 16. 
LC/MS m/z 386.4 (MH+), R, 1 .82 minutes. 
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Synthesis of 3-Benzimidazol-2-yl-4-[(imidazol-5- 
ylmethy l)amino] hydroquinolin-2 -one 

3-Benzimidazol-2-yl-4-[(imidazol-5-ylmethyl) 
amino]hydroquinolin-2-one 

The benzylated title compound was synthesized as 
described in Example 19, using 4-aminomethyl-lH-imida- 
zole and 3- (benzimidazol -2 -yl)-4-chloro-l -benzylhydro- 
quinol in-2-one. The title compound was obtained after 
debenzylation as a yellow solid using the procedure described 
in Example 16. LC/MS m/z 357.4 (MI1+), R f 1.34 minutes. 

Example 42 

Synthesis of 3-Benzimidazol-2-yl-4-(morpholin-4- 
ylamino)hydroquinolin-2-one 

The benzylated title compound was synthesized as 
described in Example 19, using 4-aminomorpholine and 
3 -(benzinno^zol-2-yl)-4-cWoro-l-benz> r mydroquinol int- 
one. The title compound was obtained after debenzylation as 
a yellow solid using the procedure described in Example 16. 
LC/MS m/z 362.4 (MH+), R, 1 .42 minutes. 

Example 43 

Synthesis of 

3 -Benzimidazol -2 -yl -4-hydrazinohydroquinolin-2-one 

The benzylated title compound was synthesized as 
described in Example 19, using hydrazine and 3-(benzimida- 
zol-2-yl)-4-chloro-l-benzylhydroquinolin-2-one. The title 
compound was obtained as a yellow solid after debenzylation 
using the procedure described in Example 16. LC/MS m/z 
292.3 (MH+), R, 1.19 minutes. 

Example 44 

Synthesis of 3-Benzimidazol-2-yl-2-oxohydroquino- 
line-4-carbonitrile 

3-Benzimidazol-2-yl-4-chloro-l-benzylhydroquinolin-2- 
one (1 equivalent) was dissolved in DMA. and CuCN (10 
equivalents) was added in one portion. The reaction mixture 
was stirred at 90° C. overnight. The resulting mixture was 
allowed to cool to room temperature, water was added, and 
the orange precipitate was removed by filtration. The solid 
was treated with a solution of hydrated FeCl 3 at 70° C. for 1 
hour. The suspension was centrifuged and the solution 
removed. The remaining solid was washed with 6 N HC1 (2 
times), saturated Na 2 C0 3 (2 times), water (2 times) and lyo- 
philized. The resulting powder was dissolved in 1 mL of triflic 
acid and heated at 60° C. overnight. The resulting mixture was 
cooled to 0° C. and water was slowly added. Saturated LiOH 
was added dropwise to the suspension to a pH of 8, then the 
solid was filtered and washed with water (3 times). Purifica- 
tion by reversed-phase HPLC afforded the desired product. 
LC/MS m/z 287.1 (MH+), R, 1.89 minutes. 
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Example 45 

Synthesis of 3-(5,6-DimethylbenzimidazoI-2-yl)-4- 
(3-piperidylamino)hydroquinolin-2-one 

Step 1 : Ethyl 
2-(5,6-dimemylbenzimidazol-2-yl)acetate 

The title compound was synthesized as described in 
Example 1 using 4,5-dimethylbenzene-l,2-diamine. The 
crude yellow oil was purified first by silica gel chromatogra- 
phy (96.5:3.0:0.5, CH 2 CI 2 :MeOH:Et 3 N), and then by recrys- 
tallization from toluene to yield the title compound as a pale, 
yellow solid. LC/MS m/z 233.1 (MH+), R, 1.73 minutes. 

Step 2: 3-(5,6-Dimethylbeiiziniidazol-2-yl)-4-hy- 
droxy- 1 -benzylhydroquinolin-2-one 

The title compound was synthesized as described in 
Example 16, using ethyl 2-(5,6-dimethylbenzimidazol-2-yl) 
acetate. The crude material was purified by silica gel chro- 
matography (98.5: 1 .5, CH 2 Cl 2 :MeOH) to yield the title com- 
pound as a yellow solid. LC/MS m/z 396.2 (MH+), R, 3.60 
minutes. 

Step 3: 3-(5,6-Dimethylbenzimidazol-2-yl)-4-chloro- 
1 -benzylhydroquinolin-2-one 

The title compound was synthesized as described in 
Example 1 9, using 3-(5,6-dimethylbenzimidazol-2-yl)-4-hy- 
droxy-l-benzylhydroquinolin-2-one. The title compound 
was obtained as an orange-yellow solid. LC/MS m/z 414.2 
(MH+), R, 2.47 minutes. 

Step 4: tert-Butyl 3-{[3-(5,6-dimethylbenzimidazol- 
2-yl)-2-oxo-l-benzyl-4-hydroqiunolyl] 
ainino } piperidinecarboxy late 

The title compound was synthesized as described in 
Example 19, using l-tert-butoxycarbonyl-3-arninopiperi- 
dine. The crude material was purified by silica gel chroma- 
tography (99:1 CH 2 Cl 2 :MeOH) to yield the title compound as 
a yellow solid. LC/MS m/z 578.5 (MH+), R, 3.05 minutes. 

Step 5: 3-(5,6-Dimethylbenzimidazol-2-yl)-4-(3- 
piperidy lamino)hydroquinol in-2-one 

tert-Butyl 3-{[3-(5 5 6-dimethylbenzimidazol-2-yl)-2-oxo- 
1 -benz>'l-4-hyd^c^inolyl]amino }piperi dine-carboxy late 
was debenzylated as described in Example 16. The crude 
material was purified by reversed-phase HPLC to yield the 
title compound as a light yellow solid. LC/MS m/z 388.4 
(MH+), R, 1.61 minutes. 

Example 46 

Synthesis of 4-Animo-3-(3H-imidazo[4,5-b]pyridin- 
2-yl)quinolin-2(l H)-one 

Step 1: 3H-Imiaazo[4,5-b]pyridin-2-ylacetonitrile 

Ethyl cyanoacetate (1 .5 equivalents) and 2,3-diaminopyri- 
dine (1 equivalent) were heated at 1 85° C. for 30 minutes. The 
reaction mixture was cooled to room temperature and the 
black solid was triturated with ether. The desired product was 
thus obtained as a dark brown powder. LC/MS m/z 159.1 
(MH+), R, 0.44 minutes. 
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Step 2: Ethyl 3H-imidazo[4,5-b]pyridin-2-ylacetate 

3H-lmidazo[4,5-bjpyridin-2-ylacetonitrile was suspended 
in EtOH. and gaseous HC1 was bubbled through for 3 hours. 

5 The suspension initially seemed to dissolve, but a precipitate 
started forming almost immediately. The reaction mixture 
was cooled to 0° C. and a cold saturated NaHC0 3 solution 
was carefully added. Solid NaHC0 3 was also added to bring 
thepH to a value of 7.6. The aqueous phase was then extracted 

10 with EtOAc, and the organic extracts were dried (Na 2 S0 4 ). 
After evaporation of the solvent under reduced pressure, the 
residue was purified by chromatography on silicagel (10% 
MeOH in CH 2 C1 2 with 1% Et 3 N) providing the desired prod- 
uct as a light brown solid. LC/MS m/z 206.1 (MH+), R f 0.97 

15 minutes. 

Step 3: 4-Amiiio-3-(3H-imidazol4,5-b]pyridin-2-yl) 
quinolin-2( 1 H)-one 

20 LiHMDS (3.0 equivalents) was added to ethyl 3H-imidazo 
[4,5-b]pyridin-2-ylacetate (1 .0 equivalent) inTHF at -78° C. 
After 20 minutes, a solution of 2-aminobenzenecarbonitrile 
(1.1 equivalents) in THF was added. The resulting mixture 
was allowed to warm to room temperature, stirred for 3 hours, 

25 and then refluxed overnight. The mixture was cooled to 0° C. 
and quenched with an aqueous saturated NH 4 C1 solution. A 
precipitate formed, was filtered off, and was washed repeat- 
edly with ether to yield the desired compound as a light brown 
solid. LC/MS m/z 278.2 (MH+), R, 1 .82 minutes. 

30 

Example 47 

Synthesis of 4-Amino-3-(5-morpholin-4-yl-3H-imi- 
dazo[4,5-b]pyridin-2-yl)quinoIin-2(lH>one 

35 

Step 1: 6-Morpholin-4-yl-3-nitropyridin-2-amine 

Morpholine (4 equivalents) was added to a suspension of 
6-chloro-3-mtropyridin-2-amine (1 equivalent) in CH 3 CN, 
40 and the reaction mixture was stirred at 70° C. for 5 hours. The 
solvent was evaporated under reduced pressure, and the resi- 
due was triturated with ether to afford the desired compound 
as a bright yellow powder. LC/MS m/z 225.0 (MH+), R, 1 .79 
minutes. 

45 

Step 2: Ethyl (5-m 
rpholin-4-yl-3H-imidazo[4,5-b]pyridin-2-yl)acetate 

To a solution 6-chloro-3-nitropyridin-2 -amine (1 .Oequiva- 
50 lent) in EtOH was added Pd/C (0. 1 equivalents). The reaction 
vessel was repeatedly purged with hydrogen and then stirred 
under a hydrogen atmosphere (1 atm) for 18 hours. Ethyl 
3 -ethoxy-3 -iminopropanoate hydrochloride (2 .0 equivalents) 
was added in one portion, and the reaction mixture was 
55 refluxed overnight. The reaction mixture was cooled to room 
temperature, filtered through a Celite plug, and the plug was 
washed with EtOH. After evaporation of the solvent under 
reduced pressure, the residue was purified by silica gel chro- 
matography (5% MeOH in CH 2 C1 2 with 1% Et 3 N) providing 
60 the desired product as a brown solid. LC/MS m/z 291.3 
(MH+), R,1.71 minutes. 

Step 3: 4-Anuno-3-(5-moipholm-4-yl-3H-imidazo[4, 
5-b]pyridin-2-yl)quinolin-2( 1 H)-one 

65 

The title compound was synthesized as described in 
Example 46, using ethyl 2-(5-morpholin-4-ylimidazolol5.4- 
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b]pyridin-2-yl)acetate and 2-aminobenzenecarbonitrile, with Step 2: 4-Aniino-3-{5-[3-(dimethylamino)pyrroli- 

a modified workup procedure. After quenching with a satu- dm-l-y)]-3H-imidazo[4 J 5-b]pyridin-2-yl}quinolin-2 

rated aqueous ammonium chloride solution, the two phases (lH)-one 
were separated and the aqueous phase extracted with EtOAc. 

Upon standing, a solid formed and precipitated out of the 5 LiHMDS (3.5 equivalents) was added to ethyl {5-[3-(dim- 

organic extracts. The precipitate, a dark brown solid, was eunylamino)pyrrolidin-l-ylJ-3H-imio^zo[4,5-b]pyridin-2- 

filtered off and dried. Purification by reverse phase chroma- yljacetate (1.0 equivalent) in THF at -40° C. After 10 min- 

tography afforded the desired product as a reddish solid. utes a so i ut j on 0 f 2-aminobenzenecarbomtrile (1.1 

LC/MS m/z 363.2 (MH+), R, 2.20 minutes. |Q equivalents) in THF was added. The resulting mixture was 

allowed to warm to room temperature, stirred for 1 hour, and 

Example 48 ^ heated lo 60 o c overn jgh t xh e mixture was cooled to 

. . „ . . , ™ ^ . . room temperature and quenched with NHX1 (aqueous satu- 

Synlhesisof 4-Amino-5-[(2R 5 6S)-2,6-dimethyImor- # ™f J + * u ri 

t * ^ • j m c Ji - 1 ■ ' rated). The aqueous phase was extracted with CH 2 C1 2 (5 

pholm-4-yl]-3-(3H-imidazo[4,5-b]pyndin-2-yl) 15 ' — V \ , 4 f4 . . . . . 

uinolin 2(1H) one times). The product crashed out ofthe organic so lutiondunng 

the extractions. Evaporation of the solvent under reduced 

T . W „, M rt . , N , , , L ,„ fl M pressure afforded a brown solid that was triturated repeatedly 

LiHMDS (3.0 equivalents) was added to ethyl 3H-imidazo :u*x rw ^ . n u j 

v n ' with MeOH and acetone to obtain a yellow greenish powder. 

[4,5-b]pyridiii-2-ylacctate (1 .0 equ.valent) >n THF at -78° C. 2o LC/Mg m/z 39Q 2 (MH+)> R< , 4g minmes 

After 20 minutes, a solution of 2-amino-6-[(2R,6S)-2,6-dim- 

ethylmorpholin-4-yl]benzonitrile (1.1 equivalents) in THF Example 50 
was added. The resulting mixture was allowed to warm to 

room temperature, stirred for 2 hours, and then it was heated Synthesis of 4-Amino-3-(l H-benzimidazol-2-yl)-5- 

to 60° C. overnight. The mixture was cooled to 0° C. and 25 (4-ethylpiperazin-l-yl)quinolin-2(lH)-one 
quenched with an aqueous saturated NH 4 C1 solution. The 

aqueous phase was extracted with CH 2 C1 2 (5 times) and the Step 1 : 

organic extracts were collected, dried (Na 2 S0 4 ). and concen- 2-(4-Ethylpiperazinyl)-6-nitrobenzenecarbonitrile 

trated. The crude product was purified by HPLC. LC/MS m/z 30 

391.2 (MH+), R, 2.35 minutes. 2,6-Dinitrobenzenecarbonitrile (1 .0 equivalent) and eth- 

ylpiperazine (3.6 equivalents) were dissolved in DMF. The 

Example 49 resulting solution was heated at 90° C. for 2 hours. The 

solution was cooled to room temperature and poured into 

Synthesis of 4-Annno-3-{5-[3-(dimethylamino)pyr- 35 h 2 0. A precipitate formed which was filtered to yield the 

rolidin-l-yl]-3H-imidazo[4,5-b]pyridin-2- desired product as a brown solid. LC/MS m/z 260.1 (MH+), 

yl}quinolin-2(lH)-one Rf j 69 minutes . 

Step 1: Ethyl {543-(dimemylammo)pyrrolidin-l-yl]- ^ g te p ^ 

3H-imidazo[4,5.bJ P yridin-2- y l}acetate 4 6 -Anuno-2-(4«m y ^^ 

6-chloro-3-nitro-2-aminopyridine (1.0 equivalent) and _ _ . . . . Ix _ . . , . „ n 

. x ,. ,* « • « x ... 2 -(4 -Ethy ipiperazmyl )-6-nitrobenzenecarbonitn le (1.0 

3-(dimethylammo)pyrrolidme (1.1 equivalents) were dis- equivalent) was dissolved in EtOH and EtOAc. The flask was 

solved in CH 3 CN and diisopropylethylarnme(2.0 equiva- 45 N ^ ^ 10 o /o Pd/C (0 .! equivalents) was added, 

lents) was added. The reaction mixture was heated at 70° C. yhe flask was evacuated and purged with H 2 three times. The 

overnight. The solution was cooled to room temperature, and resu]ting mixture was stiired overnig ht at room temperature, 

the solvent was evaporated. The residue was triturated with Th e mixture was filtered through Celite, and the filter pad was 

ether and water and dried under vacuum (LC/MS m/z 252.2 50 washed with EtOAc. The solvent was removed in vacuo to 

(MH+), R, 1.09 minutes). The isolated product (1.0 equiva- provide the desired product as a yellow solid. LC/MS m/z 

lent) and 10% Pd/C (0.1 equivalents) were suspended in 231 .2 (MH+), R, 1 .42 minutes, 
anhydrous EtOH at room temperature. The reaction flask was 

evacuatedand subsequently filled withH 2 . The resulting mix- Step 3: 4-Amino-3-(lH-benzimidazol-2-yl)-5-(4- 

ture was allowed to stir under a hydrogen atmosphere over- 55 ethylpiperazin-l-yl)quinolin-2(lH)-one 
night. Ethyl 3-ethoxy-3-iminopropanoate hydrochloride (2.0 

equivalents) was then added and the resulting mixture was X-BuLi (3.1 equivalents) was added to ethyl 2-benzimida- 

heated at reflux overnight. The solution was then filtered zol-2-ylacetate (1.0 equivalent) and 6-amino-2-(4-ethylpip- 

through Celite and evaporated under reduced pressure. The 60 erazinyl) beiizenec^ 

, , . _ TT „. , . .jxriT^M-i The reaction was stirred overnight. The resulting mixture was 

residue was suspended in CH 2 C1 2 and concentrated NH 4 0H quenched withNH4C1 (aqueouHatumted) and extracted with 

was added until a pH of 1 1 was achieved. The NH 4 C1 thus EtOAc. The combined organic layers were washed with H 2 0 

formed was filtered off. The two phases were separated, and md brine> Mcd over Na2 so 4j filtered, and concentrated in 

the organic phase was dried (Na 2 S0 4 ). Evaporation of the 65 vacuo to yield a brown solid. The crude material was tritu- 

solvent and trituration of the residue with ether gave a light rated with CH 2 C1 2 and MeOH to provide a tan solid. LC/MS 

green powder. LC/MS m/z318.1 (MH+), R, 1.1 1 minutes. m/z 389.1 (MH+). R, 1.80 minutes. 
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Synthesis of 3-(l H-Beii7x>imidazol-2-yl)-4-hydroxy- 
1H-[1 J]naphthyridin-2-one 

Step 1: 3-[2-(Methoxycarbonyl)acetylamino]pyri- 
dine-4-carboxylic acid 

A solution of 3-aminopyridine-4-carboxylic acid (1.0 
equivalent), methyl 2-(chlorocarbonyI)acetate (1.1 equiva- 
lents), and triethylamine (2.0 equivalents) in acetone was 
stirred overnight at room temperature. The solvent was 
removed in vacuo. The product was used without further 
purification. LC/MS m/z 239.2 (MH+), R, 1.40 minutes. 

Step 2: 3-(lH-Beiizoinudazol-2-yl)-4-hydroxy-lH- 
[l,7]naphthyridin-2-one 

3-[2-(Memoxycarbonyl)acetylamino]pyridine-4-car- 
boxylic acid (1.1 equivalents) was combined with 1,2-phe- 
nylenediamine (1 .0 equivalent) and heated at 1 50° C. for 3 
hours. The crude product was purified by reversed-phase 
HPLC (DMSO/5%TFA). LC/MS m/z 279.3 (MH+), R, 1 .73 
minutes. 

Example 52 

Synthesis of 4-Hydroxy-3 : (6-methyl-lH-benzoimi- 
dazol-2-yl)-l H-[ 1 ,7]naphthyridin-2-one 

The title compound was synthesized as described in 
Example 50 using 3-[2-(memoxyearbonyl)acetylamino]-py- 
ridine-4-carboxylic acid and 4-methyl-l,2-phenylenedi- 
amine. The crude product was purified by reversed-phase 
HPLC (DMSO/5% TFA). LC/MS m/z 293.3 (MH+), R, 1 .99 
minutes. 

Example 53 

Synthesis of 4-[(2-Hydroxyethyl)amino]-3-(5-mor- 
pholin-4-y lbenzimidazol -2 -yl)hydroquinolin-2-one 

The title compound was obtained as a side-product of the 
debenzylation of 4-[(2-methoxyethyl)amino]-3-(5-morpho- 
lin-4-yIbenzimidazol-2-yl)- 1 -benzylhydroquinolin-2-one 
(Example 52) using the procedure described in Example 16 
and was isolated by reverse-phase HPLC as a yellow solid. 
LC/MS m/z 406.2 (MH+), R r 1-39 minutes. 

Example 54 

Synthesis of 4-(Methoxyamino)-3-(5-morpholin-4- 
ylbenzimidazoI-2-yl)hydroquinolin-2-one 

Step 1 : 4-(Methoxyamino)-3-(5-morpholin-4-ylbenz- 
imidazol -2-y 1)- 1 -benzy lhydroquinolin-2-one 



10 



15 



20 



25 



30 



benzimidazol-2-yl)-l -benzy lhydroquinolin-2 -one using the 
procedure described in Example 16. LC/MS m/z 392.2 
(MH+), R, 1 .82 minutes. 

Example 55 

Synthesis of 3-(5-Morpholin-4-ylbenzimidazol-2- 
yl)-4-(3-piperidylamino)hydroquinolin-2-one 

Step 1: tert-Butyl-3-{t3-(5-morpholin-4-ylbenzimi- 
uVzol- 2-y l)-2-oxo-l -benzyl -4-hydroquinolyl] 
amino }piperidinecarboxy late 

The title compound was synthesized as described in 
Example 1 9 using 1 -tcrt-butoxycarbonyl-3-aminopipcridinc 
as the amine. The product was used without purification. 

Step 2: 3-(5-Morpholin-4-ylbenzimidazol-2-yl)-4-(3- 
piperidylamino) hydroquinolin-2-one 

The product was obtained as a yellow solid after debenzy- 
lation of tert-butyl -3- {[3 -(5 -morpholin-4-y lbenzimidazol -2 - 
yl) -2 -oxo-1 -benzyl -4-hydroquinolyl] 

amino Jpiperidinecarboxy late using the procedure described 
in Example 16. The t-butoxycarbonyl group was removed 
under the reaction conditions. LC/MS m/z 445.4 (MH+). R, 
1 .73 minutes. 

Example 56 

Synthesis of 3 -(5-Morpholin-4-y lbenzimidazol -2- 
yl)-4-[(3-piperidylmethyl)amino]-hydroquinolin-2- 



35 



40 



45 



50 



55 



The title compound was synthesized as described in 
Example 19 using O-methylhydroxylamine as the nucleo- 60 
phile. The product was used without purification. 

Step 2: 4-(Methoxyamino)-3-(5-morpholin-4-ylbenz- 
imidazol-2-yl)hydroquinolin-2-one 



65 



The title compound was obtained as a yellow solid after 
debenzylation of 4-(methoxyamino>3-(5-morpholin-4-yl- 



Step 1: tert-Buryl-3-({[3-(5-moipholin-4-ylbenzimi- 
dazol-2-yl)-2*-oxo- 1 -benzyl -4-hydroquinolyl] 
amino }methyl)piperidinecarboxy late 

The title compound was synthesized as described in 
Example 19 using l-tert-butoxycarbonyl-3-aminomethylpi- 
peridine as the amine. The product was used without purifi- 
cation. 

Step 2: 3-(5-Morpholin-4-ylbenzimidazol-2-yl)-4- 
[(3 -piperidy lmethy l)amino] -hydroquinolin-2-one 

The title compound was obtained as a yellow solid after 
debenzylation of tert-butyl-3-({[3-(5-morpholin-4-ylbenz- 
imidazol-2-yl)-2-oxo-lbenzyl-4-hydroquinolyl] 
amino} methyl)piperidinecarboxy late using the procedure 
described in Example 16. LC/MS m/z 459.6 (MH+), R, 1.71 
minutes. 

Example 57 

Synthesis of 3-(5-Morpholin-4-ylbenzimidazol-2- 
yl)-4-[(oxolan-2-ylmethyl)aniino]-hydroquinolyl-2- 
one 

Step 1: 3-(5-Morpholin-4-yIbenzimidazol-2-yl)-4- 
[(oxolan-2-ylmethyl)amino]- 1 - benzy lhydroqu ino li n- 
2 -one 

The title compound was synthesized as described in 
Example 19 using 2-aminomethyltetrahydrofuran as the 
amine. The product was used without purification. 
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Step 2: 3-(5-Morpho1in-4-ylbenzimidazol-2-yl)-4- 
[(oxolan-2-ylmewy!)animo]-hydroquinolin-2-one 

The title compound was obtained as a yellow solid after 
debenzylation of 3-(5-morpholin-4-ylbenzimidazol-2-yl)-4- 
[(oxolan-2-ylmethyl)aniino]-l-benzylhydrcMqumolin-2-one 
using the procedure described in Example 1 6. LC/MS m/z 
446.5 (MH+), R, 2.19 minutes. 

Example 58 

Synthesis of 3-(5-MorphoIin-4-ylbenzimidazol-2- 
yI)-4-(pyrrolidin-3-ylamino)hydroquinolin-2-one 

Step 1: tert-Butyl-3-{[3-(5-morpholin-4-ylbenzimi- 
dazol-2-yl)-2-oxo-l-beiizyl-4-hydroqumolyl] 
amino } pyrrol idinecarboxylate 



10 



15 



184 



The title compound was synthesized as described in 
Example 19 using l-tert-butoxycarbonyl-3-aminopyrroli- 20 
dine as the amine. The product was used without purification. 



solid using the procedure described in Example 16. LC/MS 
m/z 374.3 (MH+) ; R, 1 .29 minutes. 

Example 62 

Synthesis of 3-Benzimia^ol-2-yl-4-[(4-fluorophe- 
nyl)amino]hydroquinolin-2-one 

The benzylated title compound was synthesized as 
described in Example 19 using 4-fluoroaniline as the amine 
and 3-(benzimidazol-2-yl)-4-chloro-l -benzylhydroquinolin- 
2 -one. The title compound was obtained after debenzylation 
as a yellow solid using the procedure described in Example 
16. LC/MS m/z 371.2 (MH+), R, 1 .92 minutes. 

Example 63 

Synthesis of 3-Benzimidazol-2-yl-4-(methoxyamino) 
hydroqu inolin- 2-one 



Step 2: 3-(5-Moipholin-4-ylbenzimidazol-2-yl)-4- 
(pyrrol idin-3 -ylamino)hydroquinolin-2-one 

The title compound was obtained as a yellow solid after 
debenzylation of tert-butyl-3-{[3-(5-morpholin-4-ylbenz- 
imidazol-2-yl)-2-oxo-l-benzyl-4-hydroquinolyl] 
amino} pyrrol idinecarboxylate using the procedure described 
in Example 16. LC/MS m/z 431.4 (MH+), R, 1.50 minutes. 

Example 59 

Synthesis of 3-Benzimidazol-2-yl-4-(ethylamino) 
hydroqu inolin-2-one 

The benzylated title compound was synthesized as 
described in Example 1 9 using ethylamine as the amine and 
3-(benzirm^2X)l-2-yl)-4^hloro-l-benzymyaroqumoIm-2- 
one. The title compound was obtained after debenzylation as 
a yellow solid using the procedure described in Example 16. 
LC/MS m/z 305.3 (MH+), R, 2.01 minutes. 

Example 60 

Synthesis of 3-Benzimidazol-2-yl-4-[(oxolan-2-ylm- 
ethyl)amino]hydroquinolin-2-one 

The benzylated title compound was synthesized as 
described in Example 19 using 2-aminomethyltetrahydrofu- 
ran as the amine and 3-(benzimidazol-2-yl)-4-chloro- 1 -ben- 
zylhydroquinolin-2-one. The title compound was obtained 
after debenzylation as a yellow solid using the procedure 
described in Example 16. LC/MS m/z 361.2 (MH+), R, 1.74 
minutes. 

Example 61 

Synthesis of 3-Beiizimidazol-2-yl-4-[ (4-piperidylm- 
ethyl)ammo]hydroquinolin-2-one 

The protected title compound was synthesized as described 
in Scheme 1 1 using l-tert-butoxycarbonyl-4-aminomethylpi- 
peridine as the amine and 3-(benzimidazoI-2-yl)-4-chloro-l - 
benzylhydroquinolin-2-one. The title compound was 
obtained after deprotection and debenzylation as a yellow 



The benzylated title compound was synthesized as 
described in Example 1 9 using O-methylhydroxylamine as 
25 the amine and 3-(benzimidazol-2-yl)-4-chloro- 1 -benzylhyd- 
roquinolin-2-one. The title compound was obtained after 
debenzylation as a yellow solid using the procedure described 
in Example 16. LC/MS m/z 307.3 (MH+), R, 1.77 minutes. 

Example 64 

Synthesis of 3-Benzimidazol-2-yl-4-(benzimidazol- 
6 -y lami no)hydroqu inolin-2-one 

35 

The benzylated title compound was synthesized as 
described in Example 19 using 5-aminobenzimidazole as the 
amine and 3-(benzimidazol-2-yl)-4-chloro-l-benzylhydro- 
quinolin-2-one. The title compound was obtained after 
40 debenzylation as a yellow solid using the procedure described 
in Example 16. LC/MS m/z 393.4 (MH+), R, 1.41 minutes. 

Example 65 

45 

Synthesis of 3-Benzimidazol-2-yl-4-(phenylamino) 
hydroqu inolin- 2 -one 

The benzylated title compound was synthesized as 
50 described in Example 19 using aniline as the amine and 
3 -(benzimidazol-2-yl>4-chloro- 1 -benzy lhydroquinolin-2- 
one. The title compound was obtained after debenzylation as 
a yellow solid using the procedure described in Example 1 6. 
LC/MS m/z 353.4 (MH+), R, 2.38 minutes. 

55 

Example 66 

Synthesis of 3-Benzimidazol-2-yl-4-(quinuclidin-3- 
6Q ylamino)hydroquinolin-2-one 

The benzylated title compound was synthesized as 
described in Example 19 using 3-aminoquinuclidine as the 
amine and 3 -(benzimia^ol -2 -yl)-4-chloro-l -benzyl hydro- 
65 quinolin-2-one. The title compound was obtained after 
debenzylation as a yellow solid using the procedure described 
in Example 1 6. LC/MS m/z 386.4 (MH+), R, 1 .82 minutes. 
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Example 67 

Synthesis of 3-Benzimidazol-2-yl-4-[(imidazol-5- 
ylmethyl)aniino]hydroquinolin-2-one 

The benzylated title compound was synthesized as 
described in Example 19 using 4-aminomethyl-lH-imida- 
zole as the amine and 3-(benzimidazoU2-yl)-4-chloro-l -ben- 
zylhydroquinolin-2-one. The title compound was obtained 
after debenzylation as a yellow solid using the procedure 
described in Example 16. LC/MS m/z 357.4 (MH+), R, 1 .34 
minutes. 

Example 68 

3-Benzimidazol-2-yl-4-(morpholin-4-ylamino)hyd- 
roquinolin-2-one 

The benzylated title compound was synthesized as 
described in Example 19 using 4-aminomorpholine as the 
amine and 3-(benzimidazol-2-yl)-4-chloro-l-benzylhydro- 
quinolin-2-one. The title compound was obtained after 
debenzylation as a yellow solid using the procedure described 
in Example 16. LC/MS m/z 362.4 (MH+), R, 1.42 minutes. 

Example 69 

Synthesis of 

3-Benzimidazol-2 : yl-4-hydrazinohydroquinolin-2-one 

The benzylated title compound was synthesized as 
described in Example 1 9 using hydrazine as the nucleophile 
and 3-(benzimidazol-2-yl)-4-chloro-l -benzylhydroquinolin- 
2 -one. The title compound was obtained as a yellow solid 
after debenzylation using the procedure described in 
Example 16. LC/MS m/z 292.3 (MH+), R, 1.19 minutes. 

Example 70 

Synthesis of 3-(5,6-Dimethylbenzimidazol-2-yl)-4- 
(3 -piperidy lamino)hydroquinolin-2 -one 

Step 1: Ethyl 
2-(5,6-dimemylbenzimidazol-2-yl)acetate 

The title compound was synthesized as described in 
Example 16 using 4,5-mmethylbenzene-l,2-diamine as the 
diamine. The crude yellow oil was purified by silica gel 
chromatography (96.5:3.0:0.5, CH 2 Cl 2 :MeOH:TEA), and 
then by recrystallization from toluene to yield the title com- 
pound as a pale, yellow solid. LC/MS m/z 233.1 (MH+), R, 
1 .73 minutes. 

Step 2: 3-(5,6-Dimethylbenzimidazol-2-yl>4-hy- 
droxy-1 -benzyIhydroquinolin-2-one 

The title compound was synthesized as described in 
Example 16 using ethyl 2-(5,6-dimethylbenzimidazol-2-yl) 
acetate. The crude material was purified by silica gel chro- 
matography (98.5: 1 .5, CH 2 Cl 2 :MeOH) to yield the title com- 
pound as a yellow solid. LC/MS m/z 396.2 (MH+), R, 3.60 
minutes. 
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Step 3: 3-(5,6-DimethyIbenzimidazol-2-yl)-4-chloro- 
1 -benzylhydroquinolin-2-one 

The title compound was synthesized as described in 
5 Example 1 9, using 3-(5 3 6-dimemylbenzimidazol-2-yl)-4-hy- 
droxy-l-benzylhydroquinolin-2-one. The title compound 
was obtained as an orange-yellow solid. LC/MS m/z 414.2 
(MH+), R,2.47 minutes. 

10 Step 4: tert-Butyl 3-{[3-(5,6-dimethylbenzimidazol- 
2-yl)-2-oxo- 1 -benzyl-4-hydroquinolyl] 
amino Jpiperidinecarboxy late 

The title compound was synthesized as described in 
1 5 Example 1 9, using 1 -tert-butoxycarbonyl-3-aminopiperidine 
as the amine and 3-(5,6-dimethylbenzimidazol-2-yl)-4- 
chloro-l-benzylhydroquinolin-2-one. The crude material 
was purified by silica gel chromatography (99:1 CH 2 C1 2 : 
MeOH) to yield the title compound as a yellow solid. LC/MS 
20 m/z 578.5 (MH+), R, 3.05 minutes. 

Step 5: 3-(5,6-Dimethylbenzimidazol-2-yl)-4-(3- 
piperidylamino)hydroquinolin-2-one 

25 tert-Butyl 3-{[3-(5,6-dimethylbenzimidazol-2-yl)-2-oxo- 
l-benzyl-4-hydroquinolyl]amino}piperidine-carboxylate 
was debenzylated as described in Example 16. The crude 
material was purified by revcrsed-phasc HPLC to yield the 
title compound as a light yellow solid. LC/MS m/z 388.4 
(MH+),R,1.61 minutes. 

Example 7 1 

35 Synthesis of 4-[(3S)-l -Azabicyclo [2. 2. 2] oct-3- 

ylamino]-3-(l H-benzimidazol-2-yl)-6-(4-methox- 
yphenyl)quinolin-2(l H)-one 

A vial was charged with the hydrochloride salt of 4-[(3S)- 
40 l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH-benzimidazol-2- 
yl)-6-bromoquinolin-2(l H)-one (1 .0 equivalent) and 4-meth- 
oxyphenyl boronic acid (1.3 equivalents). To this solution 
was added DME and 2 M aqueous Na 2 C0 3 (10%). The mix- 
ture was degassed by bubbling argon through the solution for 
4 5 5 minutes. Pd(dppf) 2 Cl 2 .CH 2 Cl 2 (0.2 equivalents) was then 
added to the degassed solution. The mixture was heated at 90° 
C. for 16 hours, and the top organic layer was separated and 
filtered. The solvent was removed, and the residue was puri- 
fied by reverse phase HPLC affording the desired product. 
50 MS m/z 492.6 (M+H). 

Example 72 

Synthesis of 4-[(3S>l -Azabicyclo [2. 2. 2] oct-3- 
55 ylamino]-3-(l H-benzimidazol-2-yl)-6-(4-hydrox- 
yphenyl)quinolin-2(l H)-one 

4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH-ben2- 
imidazol-2-yl)-6-(4methoxyphenyl)quinolin-2( 1 H)-one 

60 (Example 70) was dissolved in 30% HBr/AcOH and heated at 
60° C. until the reaction was complete. The resulting mixture 
was allowed to cool, and it was then neutralized with 2 M 
NaOH. The resulting mixture was extracted with EtOAc, and 
the organic layers were dried over Na 2 S0 4 , filtered, and 

65 evaporated under reduced pressure. The residue was purified 
by reverse phase HPLC to give the desired product. MS m/z 
478.6 (M+H). 
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Example 73 

Synthesis of 4-[((3S)-Quinuclidin-3-yl)amiDo]-3- 
benzimidazol-2-yl-6-cMoro-hydropyridmo[3.4-b] 
pyridin-2-one 

Step 1: Methyl 5-[(tert-butoxy)carbonylamino]-2- 
chloropyridine-4-carboxylate 

5-[(tert-butoxy)carbony!amino]-2-chloropyridine-4 -car- 
boxy lie acid (1 equivalent) was dissolved in THF and MeOH. 
The mixture was heated to 50° C. to completely dissolve the 
starting material. The solution was then cooled to 0° C, and 
TMSCHN, (2 M in THF, 2 equivalents) was added. The 
reaction was allowed to warm to room temperature and stirred 
overnight. The reaction was the concentrated to yield the 
methyl ester (100%) as a brown solid. 

Step 2: Methyl 5-{(tert-butoxy)-N-[(4-methoxyphe- 
nyl)methyl]carbonylamino}-2-chlorapyridine-4- 
carboxylate 

NaH (60% in oil, 1.5 equivalents) in a round bottom flask 
was washed with hexanes to remove mineral oil. DMF was 
then added to the washed NaH. A solution of methyl 5-[(tert- 
butoxy)carbonylamino]-2-chlorop>Tidine-4-carboxylate ( 1 
equivalent) in DMF, in an addition funnel, was added to the 
mixture of NaH in DMF followed by stirring at room tem- 
perature for 1 5 minutes. The mixture was heated at 50° C. for 
1 .5 hours. The reaction was then cooled to room temperature, 
and 4-methoxybenzyl chloride (1 .3 equivalents) dissolved in 
DMF was added through an addition funnel .The reaction was 
stirred overnight at 50° C. Upon cooling, water was added to 
the reaction mixture. Ethyl acetate was then added, and the 
mixture was stirred for 15 minutes. The aqueous layer was 
extracted with ethyl acetate. The organic layers were com- 
bined, washed with water and brine, dried over MgS0 4 , fil- 
tered, and concentrated to yield methyl 5-{(tert-butoxy)-N- 
[(4-methoxyphenyl)-methyI] -carbonylarnino } -2- 
chloropyridine-4-carboxylate (81%) as a brown oil. 

Step 3: Methyl 2-chloro-5-{(4-methoxyphenyl)me- 
thyl]amino } pyridine-4-carboxylate 

To a solution of crude methyl 5-{(tert-butoxy)-N-((4- 
memoxyphenyl)memyl]carbonylarnino}-2-chloropyridine- 
4-carboxylate (1 equivalent) in CH 2 C1 2 , was added 1 M HC1 
(2 equivalents). The reaction was stirred overnight and then 
concentrated to yield crude methyl 2-chJoro-5-{(4-methox- 
yphenyl)methyl] -amino }pyridine-4-carboxylate (80%). 

Step 4: 2-Chloro-5-{[(4-methoxyphenyl)methyl] 
amino }pyridine-4-carboxylic acid 
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Step 5: 6-Chloro-l-[(4-methoxyphenyl)methyl]pyri- 
dino [3,4 -d] - 1 ,3 -oxazaperhydroine-2,4-dione 

To a solution of 2-chloro-5- {[(4-methoxyphenyl)methyl]- 
5 amino}pyridine-4-carboxylic acid ( 1 equivalent) in dioxane, 
was added phosgene/toluene (excess). The reaction was 
stirred overnight and then evaporated to yield the desired 
product (63%). 

10 

Step 6: 3-Benzinudazol-2-yl-6-chloro-4-hydroxy-l- 
[(4-memoxyphenyl)-memyl]hydropyridino[3,4-b] 
pyridin-2-one 

15 To a solution of ethyl 2-benzimidazol-2-ylacetate (1 
equivalent) in DMF and THF (2:1) at -78° C, was added 
LiHMDS (3 equivalents) dropwise. After being stirred for 1 
hour, a solution of 6-chloro-l-[(4-methoxyphenyl)methyl] 
pyridino-[3,4-d]-l,3-oxazaperhydroine-2 > 4-dione in DMF 

20 and TPIF (1 :2) was added dropwise, and the reaction was 
stirred for 1 .5 hours. The reaction was quenched with aqueous 
NH 4 C1 and allowed to warm to room temperature. The aque- 
ous phase was extracted with EtOAc, and the organic layers 

75 were combined, washed with H 2 0 and brine, dried over 
MgS0 4 , and concentrated. Toluene was added to the residue, 
and the reaction was refluxed overnight. The mixture was 
then cooled allowing the product to crash out. The reaction 
was filtered, and the product was washed with toluene and 

30 EtOH to give the product (45%). 

Step 7: 6-Chloro-l-[(4-mcthoxyphenyl)methyl]-2- 
oxo-3-{ 1 -[(trifluoromethyl)sulfonyl]-benzimidazol- 
2-yl}hydropyridino[3,4-b]pyridin-4-yl (trifluorom- 
35 ethyl)sulfonate 

A solution of 3-benzimida zo 1-2 -yl-6-chloro- 4 -hydroxy- 1- 
[(4 -methoxypheny l)methyl ]hydropyridino [3,4-b}pyridin-2- 

^ one (1 equivalent) in CH 2 C1 2 was cooled to -10° C, and 
pyridine (16 equivalents) was added. Trifluoromethane-sul- 
fonic anhydride (8 equivalents) was then slowly added drop- 
wise, using a syringe, so that the temperature did not exceed 
-4° C. The reaction was stirred for 2 hours at 4° C. The 

45 reaction was allowed to warm to room temperature and stirred 
until clear (4 hours). The reaction was then quenched with 
saturated NaHCO a . The organic layer was washed with satu- 
rated aqueous NaHC0 3 , 1 .0 M citric acid. H 2 0, saturated 
aqueous NaHC0 3 , H a O, and brine. The organic layer was 

50 dried over MgS0 4 , filtered, and concentrated to yield the 
product (96%) as a yellow solid. 

Step 8: 4-[((3S)-Qumuclidm-3-yl)aniino]-6-chloro- 
1 -[(4 -methoxypheny l)methyl]-3-{ 1 -[(trifluorom- 
55 emyl)suJfonyl]benziniida2ol-2-yl}hydropyridino[3, 
4-b]pyridin-2-one 



To a solution of methyl 5-{(tert-butoxy)-N-[(4-methox- 
yphenyl)-methyl]carbony lamino } -2-chloropyridine-4 -car- 
box i late (1 equivalent) in MeOH, was added an aqueous 
solution of NaOH (3 equivalents). A precipitate formed 
immediately. The reaction was heated until the solution was 
clear and was then stirred for 1 hour at room temperature. 
Aqueous citric acid ( 1 M) was then added causing the product 
to crash out of solution. The product was then collected to 
afford the title compound in 77% yield 



To a solution of 6-chloro-l -[(4-methoxyphenyl)methyl]-2- 
oxo-3-{ 1 -[(trifluoromethyl)sulfonyl]benzimidazol-2- 
yl}hydropyridino[3,4-b]pyridin-4-yl (trifluoromethyl)sul- 
fonate (1 equivalent) in CH 3 CN was added triethylamine (4 
equivalents), followed by the (3S)-aminoquinuclidine (3 
equivalents). The reaction was then stirred at 80° C. for 2 
65 hours. The reaction was cooled to room temperature and 
evaporated. The crude material was carried on to the next 
step. 
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Step 9: 4-[((3S)-Quinuclidin-3-yl)aminoJ-3-benzimi- 
dazol-2-yl-6-ch!oro-hydropyridino[3,4-b]pyridin-2- 
one 

Crude 4-[((3S)quinuclidin-3-yl)amino]-6-chloro-l -[(4- 
methoxyphenyl)rnethyl]-3-{ 1 -[(trifluoromethyl)sulfonyl] 
benzimidazol-2-yl}hydropyridino[3,4-b]pyridin-2-one was 
dissolved in a mixture of TFA and HC1 (8: 1 ratio, premixed). 
The reaction was stirred overnight at 80° C. The reaction was 
then cooled to room temperature, and the solvent was evapo- 
rated. The crude product was neutralized and subsequently 
purified using prep HPLC. The combined fractions from the 
prep. LC were made basic with NaOH first and then with 
NaHC0 3 (sat) causing the free base to precipitate. After 30 
minutes, the precipitate was collected and washed several 
times with water. The precipitate was placed in a flask, and a 
solution of H 2 0/CH 3 CN (1:1) was added. To this solution 
was added HC1 (1 M), and the solution was lyophilized to 
yield the product salt (17% over 2 steps). MS m/z 421.9 
(M+H). 

Example 74 
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(AcCN/water, 0.1% TFA). ITie purified fractions were lyo- 
philized to dryness to give 6 mg of white powder in 2 1 % yield 
and >97% purity. 

Step 2: 4-(R)-(l-Aza-bicyclo[2.2.2]oct-3-ylamino)- 
3-(l H-benzoimidazol-2-yl)-6-(l ,2,3,6-tetrahydro- 
pyridin-4-yl)-l H-quinolin-2-one 



10 




Synthesis of 4-(R)-(l-Aza-bicyclo[2.2.2]oct-3- 
ylamino)-3-(l H-benzoimidazol-2-yl)-6-(l ,2,3.6- 
tetrahydro-pyridin-4-yl)- 1 H-quinolin-2-one 

Step 1: 4(R)-[4-(l-Aza-bicyclo[2.2.2]oct-3- 
ylamino)-3-(l H-benzoimidazol-2-yl)-2-oxo-l .2- 
dihydro-quinolin-6-yl]-3 J 6-dihydro-2H-pyridine-l- 
carboxylic acid tert-butyl ester (3). 




3 



For similar procedures see the following reference, herein 
incorporated by reference in its entirety for all purposes as if 
fully set forth herein, and references therein: Eastwood, P. R. 
Tetrahedron Letters 2000, 41, 3705-3708. The palladium 
catalyst, Pd(dppf) 2 Cl 2 .CH 2 Cl 2 (6 mg, 0.007 mmol) was 
added in one portion to a stirred and argon sparged (1 minute) 
solution of 6-iodoquinolinone (1) (25 mg, 0.049 mmol) and 
4-trimethylstannyl -3,6-dihydro-2H-pyridine-l -carboxy lie 
acid tert-buryl ester (2) (24 mg, 0.069 mmol) in DMF at room 
temperature. The reaction heated to 85° C. under argon for 2 
hours. The product was purified by prep. HPLC using a 
reverse phase Ultro 1 20 CI 8 column running a 2% gradient 



25 



30 




4 

35 

1 M aqueous HC1 (1 mL) was added to lyophilized Boc- 
piperidine quinolone (3) powder (5 mg, 0.009 mmol). The 
resulting solution was stirred for 3 hours at 50° C. The product 
40 was purified by prep. HPLC using a reverse phase Ultro 1 20 
CI 8 column running a 2% gradient (AcCN/water, 0.1% 
TFA). The purified fractions were lyophilized to dryness 
affording 4 mg of white powder in 78% yield and >98% 
purity. 

45 

Example 75 

Synthesis of 4-(R)-(l-Aza-bicycl[2.2.2]oct-3- 
50 ylamino)-3-(l H-benzoimidazol-2-yl)-6,7-dihydroxy- 
lH-quinolin-2-one 




BCl 3 , PCM 
RT, 2 days 
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TFA 



H 2 O.HCl, 
75° C. 



BC1 3 (1 M in CH 2 C1 2 ) (5 mL) was added to 6,7-Dimethox- 
yquinolone (1) powder (20 mg, 0.045 mmol) in an 8 mL vial. 
The vial was capped, and the resulting solution was stirred for 
2 days at 40° C. The progress of the reaction was monitored 
by HPLC and LCMS. More BC1 3 was added if needed. The 
reaction was concentrated to dryness, and the residue was 
dissolved in DMSO (1 mL). The product was purified by 
prep. HPLC using a reverse phase Ultro 120 CI 8 column 
running a 2% gradient (AcCN/water. 0.1% TFA). The puri- 
fied fractions were lyophilized to dryness to give 6 mg of 
white powder in 32% yield and >98% purity. 

Example 76 

Synthesis of 4-(R)-(l-Aza-bicyclo[2.2.2]oct-3- 
ylammo)-3-(lH-benzoimidazol-2-yl)-7-(morpholine- 
4 T carbonyl)-l H-quinolin-2-one 



15 



20 



NaNQ 2 ,CuBr 
48%HBr,H 2 0, 
^N0 2 0°C. 



(NH4) 2 Fe(II)(S0 4 ) 2 [| 
con. NH4OH 




H0 2 C 




25 



30 



35 



40 




Step 1 : 4-Bromo-2-nitro-benzoic acid 



A modification of a procedure in the following reference 
which is herein incorporated by reference in its entirety, for 
45 all purposes as if fully set forth herein, was used: Boojamra, 
C. G.; Burow, K. M.; Thompson, L. A.; Ellman, J. A. J. Org. 
Chem., 1997, 62,1240-1256. A solution of NaN0 2 (1.9 g, 
27.4 mmol) in water (65 mL) was added to a stirred solution 
of 4-amino-2-nitro-benzoic acid (1) (5 g, 27.4 mmol) in aque- 
ous 48% HBr (40 mL) and water (82 mL) at 0° C The cloudy 
reaction mixture turned into a clear orange-yellow solution 
after about 15 minutes. After stirring for 25 minutes, the 
solution was added dropwise to a solution of CuBr (5.2 g, 36.3 
mmol) in aqueous 48% HBr (90 mL) at 0° C. A yellow foam 
developed and gas was evolved from the purple-brown mix- 
ture. After stirring at 0° C. for 1 hour, the mixture was con- 
centrated under reduced pressure. The aqueous layer was 
extracted with EtOAc (4x300 mL) which was dried with 
Na 2 S0 4 and concentrated to dryness giving a dark solid. The 
crude product was filtered through a plug of florisil (-20 g) 
ehiting with EtOAc. The combined organic fractions were 
evaporated to approx. 200 mL and washed with 1 M HC1 
65 (2x50 mL), brine (50 mL), dried with Na 2 S0 4 , filtered and 
concentrated to dryness giving 6.1 g of a light yellow solid 
product (2) in 91% yield and >90% purity by HPLC. 



50 



55 



60 
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Step 2: 2-Amino-4-bromo-benzoic acid 

A modification of a procedure in the following reference 
herein incorporated by reference in its entirety, for all pur- 
poses as if fully set forth herein, was used: Boojamra, C. G.; 
Burow, K. M; Thompson, L. A.; Ellman, J. A. J. Org. Chem., 
1997, 62, 1240-1256. A solution of (NH 4 ) 2 Fe (//) (S0 4 ) 2 .6 
H 2 0 (24.4 g, 63 mmol) in water (60 mL) was added to a 
stirred solution of 4-bromo-2-nitro-benzoic acid (2) (3.05 g, 
12.45 mmol) in concentrated aqueous NH 4 0H (40 mL) at 
room temperature. The iron sulfate solution flask was washed 
with an additional portion of water (20 mL) which was added 
to the reaction. After 1 6 hours, the reaction had changed from 
a dark green solution to a rusty-brown mixture which was 
filtered through a plug of Celite and washed with concen- 
trated aqueous NH 4 OH (80 mL) and water (4x80 mL). The 
combined aqueous fractions were acidified to pH 1-2 with 
aqueous concentrated HC1 and extracted with EtOAc (4x500 
mL). The organic fractions were evaporated under reduced 
pressure to a brown solid. The crude product was dissolved in 
EtOAc (300 mL), washed with water (40 mL), brine (40 mL), 
dried with Na 2 S0 4 , filtered, and concentrated to dryness giv- 
ing 2.47 g of product (3) as a brown solid in 91% yield and 
>90% purity by HPLC. 

Step 3: 4-(R)-(l-Aza-bicyclo[2.2.2]oct-3-ylamino)- 
3-(l H-benzoimidazol-2-yl)-7-bromo-l H-quinolin-2- 
one 

The (R)-quinolone 4 was prepared using the standard 
methods described in the other Examples set forth herein. 

Step 4: 4-(R)-(l-Aza-bicyclo[2.2.2]oct-3-ylamino)- 
3-(l H-benzoimidazol-2yl)-2-oxo-l ,2-dihydro-quino- 
line-7-carbonitrile 



194 



Step 5a: 4-(S)-(l-Aza-bicyclo[2.2.2]oct-3-ylamino)- 
3-(l H-benzoimidazol-2-yl)-2-oxo-l ,2-dihydro- 
quinoline-7-carboxylic acid 



A solution of 6-cyano-quinolone (5 (S)) (12 mg, 0.029 
mmol) in TFA (3.75 mL), aqueous concentrated HC1 (1.25 
mL) and water (2.5 mL) was stirred at 75° C. for 20 hours. 
LCMS analysis showed the formation of the product acid (6) 
and the primary amide. The yellow solution was stirred at 75° 
C. for an additional 20 hours until most of the primary amide 



10 



15 



20 



25 



30 



40 



35 



A modification of a procedure described in the following 
reference incorporated herein in its entirety, for all purposes 
as if fully set forth herein, was used: Anderson, B. A.; Bell, E. 
C; Ginah, F. O.; Harn, N. K.; Pagh, L. M.; Wepsiec, J. P. J. 
Org. Chem., 1998.63, 8224-8228. A mixture of 6-bromo-(R)- 
quinolone (4) (99 mg, 0.21 mmol), KCN (85 mg, 1.3 mmol), 
Cul (70 mg, 0.37 mmol), Pd(PPh 3 ) 4 (207 mg, 0.18 mmol) in 
THF (20 mL) and CH 3 CH 2 CN (5 mL) was sparged with dry 
argon (1 minute) and sonicated until a homogeneous cloudy 45 
yellow suspension was formed. The reaction was stirred 
under argon at 85° C. for 4 days until complete as determined 
using HPLC and LCMS. The milky greenish-yellow mixture 
was filtered, and the filter was washed with AcCN (100 mL). 
The filtrate was evaporated under reduced pressure to give a 
yellow solid. The crude product was dissolved in DMSO (1 
mL). The product was purified by prep. HPLC using a reverse 
phase Ultro 120 CI 8 column running a 1% gradient (AcCN/ 
water, 0.1% TFA); The purified fractions were then lyo- 
philized to dryness to give 60 mg of 5 as a white solid in 70% 55 
yield and 98% purity. 



was hydrolyzed. The reaction was evaporated under reduced 
pressure to give a yellow glass. The crude product was dis- 
solved in DMSO (1 mL). The product was purified by prep. 
HPLC using a reverse phase BDX CI 8 (20x50 mm) column 
running a 3% gradient (AcCN/water, 0.1% TFA). The puri- 
fied fractions were Iyophilized to dryness to give 2.5 mg of 
yellow solid 6 (S) in 16% yield and >95% purity. 

Step 5b: 4-(R)-(l-Aza-bicyclo[2.2.2]oct-3-ylamino)- 
3-(l H-benzoimidazol-2-yl)-2-oxo- 1 ,2-dihydro- 
quinoline-7-carboxylic acid 

A solution of 6-cyano-quinolone (5 (R)) (56 mg, 0.136 
mmol) in TFA (7.5 mL), aqueous concentrated HC1 (5.0 mL), 
and water (2.5 mL) was stirred at 85° C. for 40 hours. HPLC 
and LCMS analysis showed the formation of the product acid 
(6 (R)) 85% and the primary amide about 1 5%. The yellow 
solution was evaporated under reduced pressure to give a 
yellow solid. The crude product was Iyophilized from AcCN/ 
water (1:1) twice to give 5 1 mg of yellow solid as the TFA salt 
in 69% yield and 85% purity. 

Step 6: 4-(R)-(l-Aza-bicyclo[2.2.2]oct-3-ylamino)- 
3-(lH-benzoimidazbl-2yl)-7-(morpholine-4-carbo- 
nyl)- 1 H-quinolin-2-one 

Morpholine (30 uL, 0.34 mmol) was added to a pre-mixed 
(20 minutes of stirring) solution of 6-carboxy-(R)-quinolone 
(6) (15 mg, 0.035 mmol), HBTU (19 mg, 0.05 mmol), and 
DIEA (18 uL, 0.1 mmol) in NMP (0.5 mL). After stirring 12 
hours, the crude product was purified by prep. HPLC using a 
reverse phase BDX CI 8 column running a 1.5% gradient 
(AcCN/water, 0.1% TFA). The purified fractions were Iyo- 
philized to dryness affording 4 mg of product 7 as a white 
solid TFA salt in 19% yield and 97% purity. 

. Example 77 

Synthesis of 4-(R)-(l-Aza-bicyclo[2.2.2]oct-3- 
ylamino)-3-(lH-benzoimidazol-2-yl)-6,7-dichloro- 
lH-quinolin-2-one 




TMS — N 3 
Toluene, 70° C. 



60 



65 




Toluene 
110° C. 



Standard 
Procedures 
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/ \ 

HN O 



prep. HPLC using a reverse phase BDX CI 8 column running 
a 4% gradient (AcCN/water, 0.1% TFA). The purified frac- 
tions were lyophilized to dryness to give 7 mg of product 5 as 
white solid TFA salt in 25% yield and 97% purity. 

Example 78 

4-(R>(l-Aza-bic7clo[2.2.2Joct-3-ylamino)-3-(lH- 
ben2»imidazol-2-yl)-6 ; 7-dichloro- 1 H-quinolin-2-one 




35 



45 



Step 1: 

6.7-Dichloro-lH-benzo[d][l,3]oxazine-2 ; 4-dion 

A solution of 6J^kh\oroAU~beim3[d\[\ > 3]oxQZine-2A- 
dione (1) (4.34 g, 20 mmol) andTMS-azide (4 inL, 30 mmol) 
in toluene (60 mL) was stirred at 80° C. for 3 hours. The 
cloudy solution was then heated at 1 10° C. for 1 6 hours. After 
cooling, the reaction had produced some of the desired prod- 
uct (3) by LCMS. An additional aliquot of TMS-azide (4 mL, 
30 mmol) was added to the reaction which was again heated 
with stirring under nitrogen to 80° C. for 2 hours and 1 10° C. 
for 16 hours. HPLC and LCMS showed that the reaction had 
proceeded to near completion. The reaction was concentrated 
under reduced pressure to give a yellow slurry which was 
diluted with absolute EtOH (8 mL). An ivory-colored solid 
formed and was collected by suction filtration. The solid was 
washed with absolute EtOH (50 mL) and dried in vacuo to 
give 2.9 g of pure product 3 in 63% yield. 

Step 2: 4-(R)-(l-Aza-bicyclo[2.2.2]oct-3-ylamino)- 
3-( 1 H-benzoimidazol-2-yl)-6,7-dichloro- 1 H-quino- 
Iin-2-one 

4-(R)-(l-Aza-bicyclo[2.2.2]oct-3-ylamino)-3-(lH-ben- 
zoinMdazol-2-yl)-6J-dichloro-lH-quinolin-2-one (4) was 
prepared using the standard methods described in previous 
Examples. 

Step 3: 4-(R)-(l-Aza-bicyclo[2.2.2]^3-ylarnino)- 
3-(l H-benzoimidazol-2yl>6 ,7-dichloro-l H-quino- 
lin-2-one 



An argon sparged (1 minute) solution of 6,7-Dichloro- 60 
quinolone (4) (20 mg, 0.044 mmol) and morpholine ( 1 mL) in 
DMA (2 mL) was stirred at 120° C. for 48 hours. HPLC and 
LCMS showed that the reaction had proceeded to approxi- 
mately 60% completion. Heating at 1 20° C. seemed to cause 
some loss of chlorine. The reaction was again sparged with 
argon, capped and heated to 1 00° C. for 3 days until complete 
as determined by LCMS. The crude product was purified by 



a 



An argon sparged (1 minute) solution of 6,7-Dichloro- 
40 quinolone (4) (20 mg, 0.044 mmol ) and morpholine ( 1 00 uL) 
in NMP (800 uL) was stirred at 95° C. for 48 hours. HPLC and 
LCMS showed that the reaction had proceeded to completion. 
The crude product was purified by prep. HPLC using a 
reverse phase BDX CI 8 column rurining a 3% gradient 
(AcCN/water, 0.1% TFA). The purified fractions were lyo- 
philized to dryness to give 9 mg of product 2 as white solid 
TFA salt in 35% yield and 97% purity. 



50 



55 



Example 79 

Synthesis of 4-(R)-(l -Aza-bicyclo[2.2.2]oct-3- 
ylamino>3-(l H-benzoimidazol-2-yl> 1 H-[ 1 ,7]naph- 
thyridin-2-one 



1. POCl 3 ,TEA, 
95° C. 




DMA, 65° C. 
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. POCl 3 (1.5 mL, 5.94 mmol) was added to the 3-(lH-ben- 
zoimidazol-2-yl)-4-hydroxy-l H-[l ,7]naphthyridin-2-one 
(1) (200 mg, 0.72 mmol) with stirring. TEA (153 uL, 1.1 
mmol) was added to the reaction, and the reaction was heated 
to 60° C. for 1 .5 hours. The brown solution was concentrated 
under reduced pressure to provide a brown solid. The solid 
was dissolved in EtOAc ( 1 00 mL) and washed with saturated 
NaHC0 3 (50 mL). The organic layer was evaporated under 
reduced pressure to a light yellow solid which was dissolved 
in DMA (5 mL). After adding 3-(R)-Aminoquinuclidine 
dihydrochloride salt (200 mg, 1 .0 mmol) and DIEA (430 uL), 
the solution was stirred at 65° C. for 1 0 hours. LCMS showed 
that product had formed. The crude product was purified by 
prep. I I PLC using a reverse phase BOX CI 8 column running 
a 3% gradient (AcCN/water, 0.1% TFA). The purified frac- 
tions were lyophilized to dryness to give product 2 as a yellow 
solid TFA salt. 

Example 80 

Synthesis of 4-amino-3-{6-[(2,4-dimethylmorpholin- 
2-yl)methylamino]benzimidazol-2- 
yl}hydroquinolin-2-one 

Step 1: 2-(methylamino)methyl-4-benzyl morpholine 

Commercially available 2-chloromethy 1-4 -benzyl mor- 
pholine was dissolved in an 8 M solution of NH 2 Me in EtOH 
and heated in a glass pressure vessel at 1 10° C. overnight. The 
solvent was removed in vacuo, and the compound was used in 
the next step without further purification. LC/MS m/z: 221.2 
(MH+), R r 0.55 minutes. 

Step 2: 2-[(3-amino-4-nitrophenyl)methylamino]-2- 
methylmorpholin-4-yl phenyl ketone 

The title compound was synthesized using the procedure 
set forth in Example 46) LC/MS m/z: 357.3 (MH+), R, 1.98 
minutes. 

Step 3: ethyl 2-(6- {methyl [2-methyl -4 -(phenylcarbo- 
nyl)morpholin-2-yl] amino jbenzimidazol -2-yl)ac- 
etate 



The synthesis of the title compound was conducted using 65 
the procedure set forth in Example 46. LC/MS m/z: 317.3 
(MH+), R, 2.45 minutes. 
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Step 4: 4-amino-3-(6-{methyl[2-methyl-4-(phenyl- 
carbonyl)morpholin-2-yl]amino}benzimidazol-2-yl) 
hydroquinoIin-2-one 

The synthesis of 4-amino-3 -(6- {methyl [2-methyl -4 -(phe- 
ny lcarbonyl)morpholin-2-yl]amino}benzimidazol-2-yl)hyd- 
roquinolin-2-one was performed according to the general 
synthesis procedure described in Example 19. 

Step 5: 4-amino-3-{6-[(2,4-dimethylmorpholin-2-yl) 
methylamino]benzimidazol-2-yl}hydroquinolin-2- 
one 

• a) Debenzylation of the compound of Step 4 above was 
accomplished using the following procedure. The benzylated 
compound (1.0 equivalent) and 10% Pd/C (0.1 equivalents) 
were suspended in 1:1 ethanol and 1 N aqueous HCI at room 
temperature. The reaction flask was evacuated and subse- 
quently filled with H 2 . The resulting mixUire was stirred 
under a hydrogen atmosphere overnight. The resulting solu- 
tion was filtered through Celite and concentrated under 
vacuum. The water was then made basic with 30% aqueous 
KOH, and the product was extracted with EtOAc. The com- 
bined organic layers were concentrated. The resulting residue 
was dissolved in CH 2 Cl 2 :MeOH:AcOH (2:2:1). 

b) Methylation was accomplished using the following pro- 
cedure. Paraformaldehyde (1 .2 equivalents) and BH 3 pyridine 
(3 equivalents. 8 M solution) were added, and the mixture was 
stirred overnight at room temperature. The solvent was 
removed in vacuo, and water was added. The product was 
extracted with EtOAc (3x). The combined organic layers 
were concentrated. The residue was purified by chromatog- 
raphy on silicagel (10% MeOH/CH 2 Cl 2 ) to afford the desired 
product. 

Example 81 

Synthesis of 2-(4-Amino-5-fluoro-2-oxo-3-hydro- 
quinolyl)benzimidazole-6-carboxylic acid 

Step 1: 

2 -[ 5 -(methoxycarbony l)benzimidazol -2 -y l]acetate 

Methyl 3,4-diaminobenzoate (1 equivalent), was stirred 
with emyl-3-emoxy-3-iminopropanoate hydrochloride (2 
equivalents) in EtOH at 70° C. overnight. The reaction mix- 
ture was cooled to room temperature, and the EtOH was 
removed under reduced pressure. The residue was taken up in 
water and extracted with CH 2 C1 2 (3x). The organic extracts 
were dried over Na 2 S0 4 , and the solvent was removed. The 
solid was triturated with Et 2 0 to yield the desired ethyl 2-[5- 
(methoxycarbonyl)-benzimidazol-2-yl]acetate as an off- 
white solid. LC/MS m/z: 263.2 (MH+). R, 1 .80 minutes. 

Step 2: Methyl 2-(4-amino-5-fluoro-2-oxo-3-hydro- 
quinolyl) benzimidazole-6-carboxylate 

In a procedure similar to that described in Example 9, 
LiHMDS (1 .0 N solution in THF, 4.0 equivalents) was added 
to a solution of 2-[5-(methoxycarbonyl)benzimidazol-2-yl] 
acetate (1 .0 equivalent) and 2-amino-6-fluorobenzene carbo- 
nitrile (1.1 equivalents) in anhydrous THF in a flame dried 
round bottom flask at 0° C. The resulting mixture was allowed 
to warm to room temperature, was stirred overnight, and was 
then heated at 55° C. for 8 hours. The mixture was cooled to 
0° C. and quenched with saturated NH 4 CL The aqueous phase 
was extracted with EtOAc (3x), and the organic extracts were 
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collected and dried (Na 2 S0 4 ). The solvent was removed 
under reduced pressure, and the residue was triturated with 
MeOH to obtain a white solid containing 50% of methyl 
2-(4-ammo-5-fluoro-2-oxo-3-hydroquinolyl) benzimida- 
zole-6-carboxylate and 50% of its uncyclized isomer. LC/MS 
m/z 353.2 (MH+), R, 2.14 minutes. 

Step 3: 2-(4-Amino-5-fluoro-2-oxo-3-hydroquinolyl) 
benzimidazole-6-carboxylic acid 

The crude product obtained in Step 2 was dissolved in a 1 : 1 
mixture of EtOH and 30% aqueous KOH and stirred over- 
night at 70° C. The reaction mixture was cooled and acidified 
with 1 N HC1. A crash out formed. The solid was filtered, 
washed with water and dried providing 190 mg (40%) of 

2- (4-ammo-5-fluorcH2<)xo-3-hydroquinolyl)benzimicIa- 
zole-6-carboxylic acid as a brown solid. LC/MS m/z: 339.1 
(MH+), R f 2.41 minutes. 

Step 4: Amide Functionalization of 2-(4-amino-2- 
oxo-3-hydroquinolyl)benzimidazole-4-carboxylic 
acid 

25 

A mixture of 2-(4-ammo-2-oxo-3-hydroquinolyl)benzimi- 
dazole-6-carboxylic acid (1 equivalent), primary or second- 
ary amine (1 equivalent), EDC (1 -(3-dimethylaminopropyl)- 

3 - ethylcarbodiimide hydrochloride, 1.2 equivalents), HOAT 30 
( 1 -hydroxy- 7-azabenzotriazole, 1 .2 equivalents), and triethy- 
lamine (2.5 equivalents) in DMF, was stirred at 23° C. for 20 
hours. The reaction mixture was partitioned between water 
and ethyl acetate. The combined organic layers were dried 
(Na 2 S0 4 ), and concentrated. Water was added, and the pre- 
cipitate thus formed was filtered and dried. The crude was 
purified by reverse phase prep. I I PLC to afford the desired 
carboxamide. 
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Examples 82 and 83 

Synthesis of 3-(6-{(2R,5R)-2-[(dimethylamino)me- 
thyl] - 5-methylmorpholin-4-yl Jbenzimidazol -2-yl)-4- 
aminohydroquinolin-2-one (7a) and 3-(6-{(2S,5R)- 
2-t(dimemylamino)methyl]-5-methylmorpholin-4- 
yl}benzimidazol-2-yl)-4-anunohydroquinolin-2-one 

Step 1: (2R)-2-[Benzylamino]propan-l-ol 

A mixture of (2R)-2-amino propanol (1.2 equivalents), 
benzaJdehyde (1 equivalent), NaHC0 3 (1 .5 equivalents), and 
MeOH, (~1 M) was heated at reflux for 4 hours and then 
cooled to 0° C. Sodium borohydride (4.8 equivalents) was 
added portionwise to the stirred reaction mixture during a 
period of 2 hours at ca. 10° C. The whole was stirred at room 
temperature for 4 hours. The insoluble materials were filtered 
off and then the filtrate was concentrated to dryness. The 
residue was dissolved in CH 2 C1 2 , and the solution was 
washed successively with water (2x) and brine (lx). The 
organic extracts were collected and dried (Na 2 S0 4 ). The sol- 
vent was evaporated to give the desired product as a colorless 
oil, which solidified on standing and was used in the next step 
without further purification. GC/MS: 134 (100%, 
M+-CH 2 OH), R, 1 1.57 minutes. 



Step 2a and 2b: (2S,5R)-2-(chloromethyl)-5-methyl- 
4-benzylmorpholine and (2R,5R)-2-(chloromethyl)- 
5-methyl-4-benzylmorphoIine 



40 



A mixture of (2R)-2-[benzylamino]propan-l-ol (1 equiva- 
lent) and epichlorohydrin (2 equivalents) was stirred at 40° C. 
for 2.5 hours and concentrated at reduced pressure. The resi- 
due was cooled to 0° C. and cold trifluoromethanesulfonic 
acid (3 equivalents) was added very slowly. The flask was 
equipped with a reflux condenser and the mixture was stirred 
at 160° C. overnight. The reaction mixture was cooled to 
room temperature, and the black tar thus formed was dis- 
solved in CH 2 C1 2 and transferred to an Erlenmeyer flask 
equipped with a magnetic stir bar. The solution was then 
cooled to 0° C, and ice water was slowly added. The dark 
biphasic mixture was made basic (pH=12) with 30% NaOH 
solution. The two phases were separated, and the aqueous 
phase was further extracted with CH 2 C1 2 . The organic layer 
was washed with water, treated with brine, dried (Na 2 S0 4 ), 
and concentrated to afford a dark brown oil. The crude prod- 
uct mixture contained a mixture of (2S,5R)-2-(chlorom- 
elhyl)-5-methyl-4-benzylmorpholine and (2R,5R)-2-(chlo- 
romethyl)-5-methyl-4-benzylmorpholine which were 
separated by chromatography on silicagel (EtOAc/Hexanes 
1:20 to 1:8). (2S : 5R) isomer: TLC (EtOAc/Hexanes 1:8): 
R^.75; GC/MS: 239 (10%, M+), R, 15.17 minutes; LC/MS 
m/z 240.0 (MH+), R, 1.60 minutes. (2R,5R) isomer: TLC 
(EtOAc/Hexanes 1:8): R^-0.60; GC/MS: 239 (15%, M+), R, 
1 5.08 minutes; LC/MS m/z 240.0 (MH+), R, 1 .56 minutes. 

Step 3a: (2S,5R)-2-[dimethylamino(methyl)]-5-me- 
thyI-4-benzylmorpholine 



45 



50 



o 

N 



NMe 2 



A mixture of (2S,5R)-2-(chloromethyl)-5-methyl-4-ben- 
zylmorpholine (1 equivalent) and dimethylamine in ethanol 

55 (33%, approx. 5.6 M, 5 equivalents) was heated at 150° C. 
over 2 days in a glass pressure vessel. The reaction mixture 
was cooled to room temperature and concentrated under 
reduced pressure. The residue was dissolved in 1 N HC1, and 
the solution was washed with CH 2 C1 2 . The water phase was 

60 made basic with 30% NaOH solution (to pH=12) and 
extracted with CH 2 C1 2 . The organic extracts were collected 
and dried (Na 2 S0 4 ). Evaporation of the solvent under 
reduced pressure afforded (2S,5R>2-[dimemylamino(me- 
thyl)]-5-methyl-4-benzylmorpholine as a brown oil which 

65 was used in the next step without purification. GC/MS: 247 
(2%, M-H), 204 (55%, M-NMe 2 ), R, 15.5 minutes; LC/MS 
m/z 249.2 (MH+). R, 0.72 minutes. 
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Step 4a: (2S,5R)-2-[dimethyIamino(methyl)j-5-me- Step 5a: {[(2S,5R)-4-(3-amino-4-nitrophenyl)-5- 

thylmorpholine methylmorpholin-2-yl]methyl}dimemylamine 




NMe 2 



(2S J 5R)-2-[Dimethylamino(methyl)]-5-methyl-4-benzyl- 
morpholine (28 g, 1 13 mmol, 1 equivalent), was dissolved in 
EtOH (1 M), and the solution was transferred to a stainless 
steel high pressure vessel equipped with a pressure gauge. 
1 0% Pd/C was added (2.8 g, 10 wt. %), and the vessel charged 
with H 2 . The reaction mixture was stirred at 130° C. and 200 
psi of H 2 overnight. The reaction mixture was cooled to room 
temperature, filtered and evaporated. The desired amine was 
obtained in quantitative yield as a yellow oil. GC/MS: 128 
(10%, M+-2xCH 3 ), 58 (100%, NHCH 2 CHO), R, 8.16 min- 
utes. 

Step 3b: (2R.5R)-2-[dimethylamino(methyl)]-5-me- 
thyl-4-benzylmorpholine 



10 




""^ NMe 2 

A mixture of 5-fluoro-2-nitroaniline (1.1 equivalents), 
[((2S,5R)-5-memylmorpholin-2-yl)memyl]dimethylamine 
(1 equivalent), triethylamine (3 equivalents), and NMP was 
heated at 1 40° C. for 48 hours in a sealed high pressure vessel. 
The reaction mixture was cooled to 25° C. and dissolved in 
CH 2 C1 2 . The solution was washed with water (2x) and dried 
(Na 2 S0 4 ). Purification via chromatography on silicagel (10% 
MeOH in dichloromethane), afforded the desired product as a 
dark yellow foam. LC/MS m/z 295.2 (MH+) R, 1 .86 minutes. 

Step 6a: Ethyl 2-(6-{(2R,5R)-2-[(dimethylamino) 
methyl] -5-methylmorpholin-4-yl}benzimidazol-2-yl) 
acetate 



30 




NMe 2 



35 



EtO 




"NMe 2 



The title compound was obtained by treating (2R,5R)-2- 
(chloromethyl)-5-methyl-4-benzylmorpholine with dim- 
ethyl amine in EtOH, as described above (Step 3a) diastere- 
omer. GC/MS: 247 (2%, M-H), 204 (55%, M-NMe 2 ), R, 
15.40 minutes; LC/MS m/z 249.2 (MH+), R, 0.79 minutes. 

Step 4b: (2R,5R)-2-[dimethylamino(methyl)]-5-me- 
thylmorpholine 



40 



45 



The title compound was synthesized using the general 
procedure for synthesis of benzimidazoles, but at room tem- 
perature for two days. Purification by column chromatogra- 
phy on silicagel afforded the purified product. LC/MS m/z 
361 .2 (MH+) R, 1 .27 minutes. 

Step 5b: {f(2R,5R)-4-(3-amino-4-nitrophenyl)-5- 
methy lmorpholin-2-y l]methy 1 } dimethy lamine 




NMe 2 



H 



50 



55 



The title product was obtained by debenzylating (2R,5R)- 
2-[o^memylamino(methyl)]-5-methyl-4-benzylmorpholine 
as described earlier (Step 4a). GC/MS: 158 (1%, M+), 128 
(3%, M+-2xCH 3 ), 58 (100%, NHCH 2 CHO), R f 7.64 min- 
utes. 

The same procedure can be employed to prepare (2S,5S)- 
2-[d^memylamino(methyl)]-5-methylmorpholine and (2R, 
5S)-2-[dimemylamino(methyl)] -5-methylmorpholine pro- 
vided that (2S)-2-aminopropanol is used as starting material. 



60 



65 




NMe 2 



A mixture of 5 -fluoro-2-nitro aniline (1.1 equivalents), 
f((2R,5R)-5-memylmorpholin-2-yl)memyl]dimemylarjiine 
(1 equivalent), triemy lamine (3 equivalents), and NMP was 
heated at 1 40° C. for 48 hours in a sealed high pressure vessel . 
The reaction mixture was cooled to 25° C. and dissolved in 
CH 2 C1 2 . The solution was washed with water (2x) and dried 
(Na 2 S0 4 ). Purification via chromatography on silicagel ( 1 0% 
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MeOH in dichloromethane), afforded the desired product as a 
dark yellow foam. LC/MS m/z 295. 1 (MH+) R, 1 .85 minutes. 

Step 6b: Ethyl 2-(6-{(2R,5R)-2-[(dimethylamino) 
methyl]-5-methylmorpholin-4-yl}benzimidazol-2-yl) 5 
acetate 



EtO 




NMc 2 



15 



The title compound was prepared using the general proce- 
dure for synthesis of benziniidazoles, but at room temperature 
for two days. Purification by column chromatography on 
silicagel afforded the purified product. LC/MS ni/z 361.2 
(MH+) R, 1 .20 minutes. 

Step 7a; 3-(6-{(2R,5R)-2-[(dimethylamino)methyl]- 
5-methylmorpholin-4-yl}benzimidazol-2-yl)-4-ami- 
nohydroquinolin-2-one 



20 



25 




The title compound was synthesized according to Example 
46 (LC/MS m/z 433.1 (MH+) R, 1.58 minutes). 

Step 7b: 3-(6-{(2S,5R)-24(dimethylamino)methyl]- 
5-methylmorpho1in-4-yl}benzimidazol-2-yl)-4-ami- 
nohydroquinolin-2-one 




NMe 2 



B 0 



The title compound was synthesized according to Example 
46 (LC/MS m/z 433.1 (MH+) R, 1 .58 minutes). 



204 

Example 84 



Synthesis of 4-amino-3-l5-(4-methylpiperazinyl) 
benzimia^ol-2-yl]-2-oxohydroquinoline-6-carboni- 
trile 



Zn(CN) 2 




Pd[P(Ph) 3 ]4 
DMF 




Using a literature procedure described in the following 
literature reference which is herein incorporated by reference 
in its entirety for all purposes as if fully set forth herein, a dry 
round bottom flask was charged with 2-amino-5-bromo ben- 
zonitrile (1 equivalent) and zinc cyanide (2 equivalents), and 
DMF was added: J. Med. Chem. 2000, 43, 4063. Nitrogen 
was bubbled through the solution for 5 minutes, and Pd[P(Ph) 
3 ] 4 was added in one portion. The reaction mixture was stirred 
at 90° C. overnight. After cooling to room temperature, satu- 
rated NaHC0 3 was added, and the mixture was extracted with 
EtOAc. The organic extracts were collected and dried 
(Na,S0 4 ). Evaporation of the solvent under reduced pressure 
and purification by column chromatography on silicagel (2% 
methanol in methylene chloride) afforded the desired 4-ami- 
nobenzene-l,3-dicarbonitrile as a white solid. GC/MS m/z: 
143 (M+, 100%), R, 14.7 minutes 

4-amino-3-[5-(4-methylpiperazinyl)benzimidazol-2-yl]- 
2oxohydroquinoline-6-carbonitrile 



30 




4-Amino-isophthalomlrile and ethyl 2-[5-(4-methylpiper- 
45 azinyl) benzimidazol-2-yl]acetate were reacted according to 
Example 46. LC/MS m/z 400.1 (MH+), R, 1 .54 minutes. 

Example 85 



50 



55 



Synthesis of 4-amino-3-[5-(4-methylpiperazinyl) 
benzimidazol -2 -yl]-2 -oxohydroquinoline-6-carboxy- 
lic acid 



60 



65 
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4-amino-3-t5-(4-methylpiperazinyl)benzimidazoI-2-yl]- 
2-oxohydroquinoline-6-carbonitrile (Example 84) derivative 
was dissolved in a 1:1 mixture of EtOH and 30% aqueous 
NaOH. The solution was heated to 100° C. for 2 hours. The 
mixture was cooled to room temperature, concentrated, and 
neutralized with 1 N HC1 until the product precipitated from 
solution. The solid was washed with water twice and dried to 
afford the desired product. The HC1 salt was then obtained by 
lyophilization from a 1 : 1 mixture of CH 3 CN and 1 N HC1 
(LC/MS m/z 331.3 (MH+) R, 1.60 minutes). 

Example 86 

Synthesis of {4-amino-3-[5-(4-methylpiperazinyl) 
benzimidazol-2-yl] -2-oxo(6-hydroquinolyl) } -N- 
benzylcarboxamide 




Synthesis of 4-aminoO-(6-{3-[(dimethylamino)me- 
thyl]pyrrolidinyl}benzimidazol-2-yl)hydroquinolin- 
2-one 



206 

-continued 
O 



10 



15 



20- 




UAIH4 
THF 



I ^^NMe 2 



25 



30 



35 



4-amino-3-[5-(4-methylpiperazinyl)benzimidazol-2-yl]- 
2-oxohydroquinoline-6-carboxylic acid (Example 85), as the 
HC1 salt (1 equivalent), was suspended in DMF. Et 3 N (2 
equivalents) and a primary or secondary amine (1.2 equiva- 40 
lents) were added, followed by EDC (1 .2 equivalents) and 
HOAT (1 .2 equivalents). The reaction mixture was stirred at 
room temperature for 2 days. Water was added, and the mix- 
ture was extracted with EtOAc. The residue was purified by 
prep. HPLC obtaining the desired product. 

Example 87 



Dimetliyl(pyrrolidin-3-ylmetliyl)amine was synthesized 
from commercially available methyl-5-oxo-l-(phenylm- 
ethyl)pyrrolidine carboxylate following a procedure previ- 
ously described in the literature (Domagala, J. M. U.S. Pat. 
No. 5,281,612, hereby incorporated by reference in its 
entirety for all purposes as if fully set forth herein). LC/MS 
m/z 265.1 (MH+), 1 .62 minutes. Conversion to the concomi- 
tant 4-amino-3-(6-{3-[(dimethylamino)methyl] 
pyrrolidinyl}benzimidazol-2-yl)hydroquinolin-2-one was 
performed according to the procedure in Example 8 (LC/MS 
m/z 403.2 (MH+), R, 1 .64 minutes). 

Example 88 

Synthesis of 3-[6-((lS)-3,6-diazabicyclo[4.3.0]non- 
3-yl)benzimidazol -2 -y l]-4-amino- 5-fluorohydro- 
quinolin-2-one 



45 



50 



UAIH4 
X^v THF, 
» J rcf. 20 min. 



6 




55 

(6S)-l,4-diazabicyclo[4.3.0]nonane was synthesized as 
shown above by LAH (lithium aluminum hydride) reduction 
of commercially available Cyclo-Gly-Pro, employing the lit- 
Mc 2 NH t erature procedure set forth in the following reference which is 

MeOH, 100° C. 60 nere j n incorporated by reference in its entirety for all pur- 

poses as if fully set forth herein: de Costa B. R. et al. J. Med. 
Ckem., 1993, 36, 231 1. Conversion to the concomitant 3-[6- 
((lS)-3,6-diazabic^clo[4.3.0]non-3-yl)benzimidazol-2-yl]- 
65 4-amino-5-fluorohydroquinolin-2-one was performed 
according to the procedure in Example 8 (LC/MS m/z 419.1 
(MH+), R f 1.96 minutes). 
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Example 89 



Synthesis of 4-amino-3-[6-(2.4-dimethylpiperazinyl) 
benzimidazol-2-yl]-5-fluorohydroquinolin-2-one 



208 

Example 91 



General Synthesis of 4-amino-5-fluoro-3-(6-ami- 
nomethyl- 1 H-benzimidazol-2-yl)quinolin-2(l H)- 
ones 



To a stirred solution of 2-methylpiperazine (2 equivalents) 
in dichloromethane at -1 0° C, was added di-tert -butyl dicar- 
bonate (1 equivalent). The mixture was stirred for 10 minutes 
at -10° C. and was then quenched with saturated aqueous 
NaHC0 3 . The two phases were separated, and the organic 
layer was extracted with methylene chloride. The organic 
extracts were collected; dried (Na 2 S0 4 ), and concentrated to 
give the desired tert -butyl 3-methylpiperazine-carboxylate 
(LC/MS m/z 201.0 (MH+), R, 1.67 minutes). Conversion to 
ten-butyl 4-[2-(4-amino-5-fluoro-2-oxo(3-hydroquinolyl)) 
benzimidazol-6-yl]-3-methylpiperazinecarboxylate was per- 
formed according to the procedure in Example 8 (LC/MS m/z 
493.3 (MH+), R, 2.45 minutes). Subsequent removal of the 
Boc group was preformed by bubbling HC1 gas into a MeOH 
solution until saturated (LC/MS m/z 393.2 (MH+), R, 195 
minutes). The free amine was subsequently reacted with 25 
paraformaldehyde (5 equivalents) in MeOH: AcOH (5:1) and 
NaCNBH 4 (4 equivalents) over molecular sieves at 80° C. 
After 10 hours, the mixture was cooled, filtered, and concen- 
trated. The residue was dissolved in CH 2 C1 2 , washed with 30 
saturated NaHC0 3 , and dried with Na 2 S0 4 to give the desired 

4- amino-3-[6-(2 5 4-dimethylpiperazinyl)benzimidazol-2-yl]- 

5- fluorohydroquinolin-2-one (LC/MS m/z 407.3 (MH+), R, 
2 .03 minutes). Further purification was performed via reverse 35 
phase prep. HPLC. 



Example 90 

4-amino-3 -[6-(3 ,4-dimethy lpiperaziny l)benzimida- 
zol-2-yl]hydroquino!in-2-one 




40 



45 



50 



tert-Butyl-3-methylpiperazine carboxylate (see Example 
89: 1 equivalent) and paraformaldehyde (5 equivalents) were 
dissolved in a mixture of MeOH and AcOH (5: 1 ) on molecu- 
lar sieves. NaCNBH 3 (4 equivalents) was added to the sus- 
pension at 25° C. The slurry was subsequently heated to 80° 
C. After 10 hours, the mixture was cooled, filtered, and con- 
centrated The residue was dissolved in dichloromethane and 
washed with saturated aqueous NaHC0 3 . The organic solu- 
tion was dried (Na 2 S0 4 ), and concentrated The tert-butoxy- 55 
carbonyl group was removed by treating the crude amine with 
saturated HC1 in MeOH, at room temperature for 30 minutes. 
The mixture was then concentrated and excess HC1 was 
removed in-vacuo. The desired 1,2-dimethylpiperazine was 60 
obtained as the bis HC1 salt (LC/MS m/z 115.0 (MH+), R, 
0.33 minutes). Concomitant conversion to tert -butyl 4-[2-(4- 
amino-2<>xo(3-hydroquinolyl))bcnzimidazol-6-yl]-3-meth- 
ylpiperazinecarboxylate was performed according to the pro- 65 
cedure in Example 8 (LC/MS m/z 389.2 (MH+), R, 1.84 
minutes). 



Methyl ester I was suspended as a fine powder in Toluene. 
To this room temperature suspension was added DIBAL-H 
(1 0 equivalents, 1 M in toluene) via an addition funnel at a rate 
in which gas evolution was steady and controllable. After 
complete addition, the homogeneous solution was allowed to 
stir for 10 hours. After this time, NaF (40 equivalents) and 
water (10 equivalents) were added. The resulting mixture was 
stirred at room temperature for 4 hours during which time a 
solid precipitate formed. This solid was collected and heated 
in dimethyl acetamide (DMA) at 1 20° C. for 2 hours after 
which time the remaining solid was filtered away and result- 
ing solution concentrated to a thick oil. The resulting oil was 
treated with water and the resulting solid collected and dried 
to provide compound II as a yellow solid. MH+=325.1. 

Alcohol II was dissolved in DMA at room temperature and 
treated with Mn0 2 (15 equivalents). The reaction was heated 
at 1 20° C. for 3 hours and the mixture was filtered hot through 
a pad of Celite. The resulting solution was concentrated in 
vacuo to provide a yellow solid identified as aldehyde III 
MH+=323.1. 

Aldehyde III was dissolved in DMA and treated with an 
appropriate amine (2.0 equivalent) followed by sodium triac- 
etoxyborohydride (2.5 equivalents). The reaction stirred at 
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room temperature for 12 hours and was concentrated to pro- 
vide a thick oil. This oil was purified by reverse phase HPLC 
to yield the desired compounds. 

Example 92 

General Synthesis of 4-amino-5-fluoro-3-(6-amido- 
1 H-benzimidazoI-2-yl)quinolin-2(l H)-ones 



210 



-continued 



/ \ a) H 2 , Pd/C, EtOH 
i— £ b) OH2N O 

r 




10 



15 



20 



25 



30 



O NR 2 



1 ° 



35 



III 



Amine ] was dissolved in DMA and treated sequentially 
with bromoacetyl chloride (1.5 equivalents) and triethy- 
lamine (5 equivalents) at room temperature. The reaction was 
stirred for 2 hours and was then poured into water. The result- 
ing solid was collected and dried to give the desired bromide 
II. MH+=444. 

Bromide II was dissolved in DMA and the appropriate 
amine (10 equivalents) was added at room temperature. The 
reaction was stirred for 1 2 hours and was then concentrated to 
a dark oil which was purified by reverse phase HPLC to 
provide the desired product. 

Example 93 

Synthesis of 4-{[2-(4-amino-5-fluoro-2-oxo-l,2- 
dmydroquinolin-3-yl)-lH-benzimidazol-6-yl]oxy}- 
N-methylpyridine-2-carboxamide 



45 



50 



a) KHMDS, DMF, 80° C. 

b) K2CO3, 





EtO' 



40 



4-Amino-3-nitrophenol (1 .0 equivalent) and potassium bis 
(trimcthylsilyl)amide (2.0 equivalents) were stirred in DMF 
for 2 hours. To this mixture was added (4-chloro(2-pyridyl))- 
N-methoxycarboxamide (1.0 equivalent) and K 2 C0 3 (1.2 
equivalents). The mixture was heated at 90° C. overnight. The 
solvent was then removed and the mixture was diluted with 
H 2 0. The aqueous layer was extracted with EtOAc. The 
organic layer was washed with and brine (2x). dried over 
Na 2 S0 4 , filtered and concentrated to give a brown solid. The 
crude material was purified by column chromatography (50% 
EtOAc/hexane with 2% Et 3 N to give compound I. 
MH+=289.2. 

Compound I (1.0 equivalent) and 10% Pd/C (0.1 equiva- 
55 lents) were suspended in anhydrous EtOH at room tempera- 
ture. The reaction flask was evacuated and subsequently filled 
with H 2 . The resulting mixture was allowed to stir under a 
hydrogen atmosphere for 2 days. Ethyl 3 -ethoxy -3 -iminopro- 
panoate hydrochloride (2.0 equivalents) was then added and 
60 the resulting mixture was heated at reflux overnight. After this 
time, the solution was filtered through a plug of Celite, con- 
centrated and dissolved in CH 2 C1 2 . The organic layer was 
washed with NH 4 OH(aq, cone), H 2 0 (3x) and brine and then 
dried over Na 2 S0 4 . filtered and concentrated to yield a brown 
65 gum which was purified by silica gel chromatography 
(EtOAc to 10% MeOH in CH 2 C1 2 with 2% Et 3 N) to provide 
the product II as a tan solid. MH+=287.1 . 
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KHMDS (4.2 equivalents) was added to compound II (1.4 
equivalents) and 2-amino-6-fluorobenzenecarbonitrile (1.0 
equivalent) in DMF at room temperature. The reaction was 
heated at 50° C. overnight. The resulting mixture was poured 
into EtOAc and extracted with H 2 0 (3x). The organic layer 
was washed brine, dried over Na 2 S0 4J filtered and concen- 
trated in vacuo to yield a brown solid. The crude material was 
sonicated in 5% acetone/94.5% Et2O/0.5% MeOH to give the 
desired product as a tan solid. The solid was further purified 
by reverse phase HPLC. MH+-445.2. 

Example 94 

Synthesis of 4-amino-3-[5-(4-ethyl-4-oxidopiper- 
azin-1 -yl)- 1 H-beiizimidazol-2-yl]-5-fluoroquinolin-2 
(IH)-one 



) 




Piperazine I was suspended in EtOH:DMA (10: 1 ). Hydro- 
gen peroxide (10 equivalents) was added, and the reaction 
was heated to 85° C. during which time a homogeneous 
solution formed. After 1 hour, the reaction was complete by 
LC/MS. The reaction was stirred at room temperature over- 
night during which a precipitate formed. The solid was fil- 
tered and washed with EtOH and then Et 2 0 to give 4-amino- 
3-[5-(4-ethyl-4-oxidopiperazin-l -yl>l H-benzimidazol-2- 
yl]-5-fluoroquinolin-2(l H)-one. MH+=423.3. 



B2 

212 

Example 95 

Synthesis of 4-amino-6-chloro-l -methyl -3 -(5-mor- 
pholin-4-yl- 1 H-benzimidazol-2-y l)quinolin-2( 1 H)- 
one 




40 CH 3 



45 



50 




55 

Quinolinone 1 (10 mg, 1 equivalent) was reacted with 2.4- 
dimethoxy benzylamine (10 uL, 2.7 equivalents) in 1 mL of 
dichloromethane at room temperature overnight. The solvent 

g0 was later evaporated and the product taken up in ethyl acetate. 
The ethyl acetate layer was washed with water, saturated 
sodium bicarbonate, saturated sodium chloride and then 
dried. The benzylated material was treated with 1 mL of 5% 
trifluoroacetic acid in dichloromethane for 1 hour and evapo- 

65 rated. The final product was purified by HPLC and resulted in 
5 mg of the amino quinolinone product as the trifluoroacetic 
acid salt. MH+=410.2. 
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Example 96 Example 97 

Synthesis of 4-amino-3-(lH-ben2imidazol-2-yl)-6- Synthesis of 4-amino-6-chloro-l-melhy 1-3- [5-(4- 

cliloro-l-methylquinolin-2(lH)-one methylpiperazin-l-yl)-lH-benzimidazol-2-yl]qiiino- 

5 Hn-2(lH)-one 




Quinolinone I (20 mg, 1 equivalent) was reacted with 2,4- 
dimethoxy benzylamine (20 uL. 2 equivalents) in 1 mL of 
dichloromethane at room temperature overnight. The solvent 
was later evaporated and the product taken up in ethyl acetate. 
The ethyl acetate layer was washed with water, saturated 60 
sodium bicarbonate, saturated sodium chloride and then 
dried. The benzylated material was treated with 1 mL of 5% 
trifluoroacetic acid in dichloromethane for 1 hour and evapo- 
rated. The final product was purified by HPLC and resulted in 65 
17.2 mg of the amino quinolinone as the trifluoroacetic acid 
salt. MH+=325.1. 




CH 3 



Quinolinone I (20 mg, 1 equivalent) was reacted with 2,4- 
dimethoxy benzylamine (20 uL, 2 equivalents) in 1 mL of 
dichloromethane at room temperature overnight. The solvent 
was later evaporated and the product taken up in ethyl acetate. 
The ethyl acetate layer was washed with water, saturated 
sodium bicarbonate, saturated sodium chloride and then 
dried. The benzylated material was treated with 1 mL of 5% 
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trifluoroacetic acid in dichloromethane for 1 hour and evapo- 
rated. The final product was purified by HPLC and resulted in 
1 1 .5 mg of the amino quinolinone as the trifluoroacetic acid 
salt. MH+=423.1. 

Example 98 

Synthesis of 4-amino-l-methyl-3-(5-morpholin-4-yl- 
1 H-benzimidazol-2-yl)quinolin-l H>one 




HjCO 



OCH 




NH 2 



'OCH 3 



CH 2 C1 2 _ 
rt 
O/N 



H3CO' 




TFA 
rt 
lh 



216 



10 



15 



20 



25 



30 



35 



40 



45 



The quinolinone starting material J (20 mg. 1 equivalent) 
was reacted with 2,4-dimethoxy benzylamine (20 uL, 2 
equivalents) in 1 mL of dichloromethane at room temperature 
overnight. The solvent was later evaporated and the product 
taken up in ethyl acetate. The ethyl acetate layer was washed 
with water, saturated sodium bicarbonate, saturated sodium 
chloride and then dried. The benzylated material was treated 
with 1 mL of 5% trifluoroacetic acid in dichloromethane for 
1 hour and evaporated. The final product was purified by 
HPLC and resulted in 16.6 mg of the amino quinolinone as 
the trifluoroacetic acid salt. MH+=376.3. 

Example 99 

Synthesis of 4-amino-5-fluoro-3-{5-[4-(2.2,2-trifluo- 
roethyl)piperazin- 1 -yl]- 1 H-benzimidazol-2- 
yl}quinolin-2(l H)-one 





4-Amino-5-fluoro-3-(6-piperazin-l-yl-lH-benzoimida- 
zol-2-yl)-lH-quinolin-2-one was taken up in ethyl trifluoro- 
acetate and N,N-dimethylacetamide (DMA). The resulting 
50 solution was heated at 130° C. in a sealed tube for 30 minutes. 
The reaction was cooled to room temperature and quenched 
by addition of saturated aqueous sodium bicarbonate fol- 
lowed by pouring the mixture into water. The resulting solid 
55 was collected by filtration and washed with diethyl ether to 
afford 4-amino-5-fluoro-3-{6-[4-{2 3 2,2-trifluoro-acetyl)- 
piperazin- 1 -yl]- 1 H-benzoimidazol-2-yl}-l H-quinolin-2- 
one (R, 2.63 minutes, MH+=457.1), which was immediately 
60 taken up in THF. Borane-THF complex (3 .3 equivalents) was 
added and the reaction was stirred at room temperature over- 
night. After quenching the excess borane with water, the 
mixture was extracted into ethyl acetate, dried over magne- 
sium sulfate, filtered and concentrated to a brown solid which 
was purified by reverse phase HPLC to yield the desired 
compound. MH-h=461 . 1 . 



65 
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Example 100 

Synthesis of 4-amino-5-fluoro-3-(6-{methyl[(4-me- 
thylmorpholin-3-yl)methyl]amino}- 1 H-benzimida- 
zol-2-yl)quinolin-2( 1 H)-one 




Qui noli none 1 was synthesized from commercially avail- 
able 2-chloromethyI-4-benzyl morpholine, methylamine, 
4-chlor6-2-nitroaniline, and 2-amino-6-fluorobenzonitrile 
following the general procedure of Example 49. (2-(methy- 
lamino)methyl-4-benzyl morpholine was dissolved in an 8 M 
solution of NH 2 Me in EtOH and heated in a glass bomb at 
110° C. overnight to form the product 2-(methylamino)me- 
thyl-4-benzyl morpholine following removal of the solvent). 
Compound I (1 .0 equivalent) and 10% Pd/C (0. 1 equivalents) 
were suspended in 1:1 ethanol and 1 N aqueous HC1 at room 
temperature. The reaction flask was evacuated and subse- 
quently filled with H 2 . The resulting mixture was stirred 
under a hydrogen atmosphere overnight, filtered through 
Celite, and concentrated under vacuum. The solution was 
made basic with 30% aq. KOH and the product was extracted 
with EtOAc. The combined organic layers were concentrated 
andresuspended in CH 2 Cl 2 :MeOH: AcOH (2:2: 1). Paraform- 
aldehyde (1 .2 equivalents) and BH 3 pyridine (3 equivalents, 8 
M) was then added and the mixture was stirred overnight at 
room temperature. The solvent was removed in vacuo and 
washed with water. The aqueous layer was extracted with 
EtOAc (3x), and the combined organic layers were concen- 
trated and purified by silica gel chromatography (10% 
MeOH/CH 2 Cl 2 ) to afford the desired product. MH+=437.4. 

Example 101 

General synthesis of 4-amino-3-lH-benzimidazol-2- 
yl-5-fluoroquinolin-2(l H)-one propionamides 




i,709 B2 
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-continued 
o 




m 

o x 




V 



45 To a DMF solution of compound I (1 equivalent) in DMF 
was added an amine (1.1 equivalents) and EDC (1.1 equiva- 
lents). The solution was left to stir for 2 hours at room tem- 
perature. The reaction mixture was quenched with water and 

50 filtered to give the desired product II. 

In a microwave tube, compound 11(1 equivalent) was sus- 
pended in benzyl amine and heated in a microwave at 1 50° C. 
for five minutes. The resulting crude product HI was soni- 
cated in ether and filtered. 

55 To a high pressure stainless steel vessel charged with com- 
pound III (1 equivalent) in a solution of EtOH was added 10% 
Pd/C followed by 120 psi H 2 . The mixture was left at 1 00° C. 
for one day followed by addition of ethyl 3-ethoxy-3-imino- 

60 propanoate hydrochloride (2.5 equivalents). The reaction was 
left at 80° C. under nitrogen for one additional day. The 
palladium was then filtered off through a pad of Celite, and 
the resulting EtOH mixture was evaporated in vacuo. The 
product was then taken up in a generous amount of CH 2 C1 2 , 

65 made basic, filtered over a pad of sodium sulfate, and con- 
centrated in vacuo. Purification by silica gel chromatography 
(10% MeOH:CH 2 Cl2) gave compound IV, which was 
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coupled with 2-amino-6-fhiorobenzenecarbonitrile follow- 
ing the general procedure of Example 49 to give propiona- 
mide V. 

Example 102 

Synthesis of 4-amino-3-[5-(l-ethylpiperidin-4-yl)- 
1 H-benzimidazol-2-ylJ-5-fluoroquinolin-l H)-one 




EtOH 
5% Pt0 2 



HNOj 
Ac 2 Q 
AcOH 
H 2 S0 4 



ID 




McOH 
KOH 



IV 




l.H 2 ,Pd/C 



NH-HCI 



H 2 N 



X X 



10 



15 



20 




Compound 1 (1 equivalent) was dissolved in DMF and 
Et 3 S0 4 (4 equivalents) was added slowly at 0° C. The solution 
was left to stir overnight at room temperature. The resulting 
mixture was poured into Et 2 0 while stirring. The solid, com- 
pound II. was filtered off, washed once with EtOH, and resus- 
pended in EtOH. To this mixture was added 5% Pt0 2 , and the 
resulting mixture was left under 1 atmosphere of H 2 over- 
night. The Pt0 2 was filtered off using a pad of Ceiite to afford 
the desired product as an orange solid III that was used with- 
out further purification. Compound III was nitrated and used 
in the next step without further purification. To a MeOH 
solution of compound IV was added excess 30% KOH to give 
a bright yellow solution that was allowed to stir overnight. 
MeOH was removed in vacuo and the residue was taken up in 
CH 2 C1 2 and extracted with water to give compound V that 
was then converted to desired product VII following the pro- 
cedure described in Example 49. The product was purified by 
sonicating in ether:acetone:ethanol (10: 1 : 1) and then reflux- 
40 ing in acetonitrile overnight. MH +=406.3. 

Example 103 



25 



30 



35 



45 



Synthesis of 
4-(l-methylpiperidin-4-yl)-2-nitroaniline 




AcHN 
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-continued 




Step 1: N-(4-(4-pyridyl)phenyl)acetamide 

A round bottom flask was charged with a 2 N Na 2 C0 3 
solution (4 equivalents) and THF and the mixture was sparged 
with N 2 through a dispersion tube. 4-Bromopyridine hydro- 
chloride (1 equivalent) and N-[4-(4,4,5,5-tetramethyI-l ; 3,2- 
dioxaborolan-2-yl)phenyl]acetamide (1 .2 equivalents) were 
subsequently added, followed by Pd(dppf) 2 Cl 2 (2.5 mol %). 
The reaction mixture was refluxed overnight, cooled to room 
temperature and diluted with EtOAc. The two phases were 
separated and the organic phase was washed with a 2 N 
Na 2 C0 3 solution, brine, and dried (Na 2 S0 4 ). Evaporation of 
the solvent under reduced pressure and purification by silica 
gel chromatography afforded the desired product as a white 
solid. MH+=213.1. 

Step 2: 

N-[4-(l-methyl-4-piperidyl)phenyl]acetamide 

N-(4-(4-pyridyl)phenyl)acetamide (1.0 equivalent) was 
dissolved in DMF and dimethyl sulfate (1 .5 equivalent) was 
added dropwise. After an initial induction period a solid 
crashed out. The reaction mixture was stirred for 6 hour at 
room temperature and then poured into diethyl ether. After a 
sticky solid crashed out, the ether was decanted and the resi- 
due was triturated with EtOH, filtered, and washed with EtOH 
to give a light yellow solid. The pyridinium salt thus obtained 
(MH+=227.3) was suspended in EtOH and Pt0 2 (5 mol %) 
was added, and the mixture was hydrogenated at atmospheric 
pressure for 3 days. After the catalyst was filtered off over a 
pad of Celite, the filter cake was washed repeatedly with 
water and the resulting EtOH/water mixture was concen- 
trated under reduced pressure. The solution was made basic 
with 30% NaOH and extracted with CH 2 C1 2 . The organic 
extracts were collected and dried (Na 2 S0 4 ). Evaporation of 
the solvent under reduced pressure afforded the desired prod- 
uct as a white solid. MM +=233.1 . 
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Step 3: N-[4-(l-methyl(4-piperidyl))-2-nitrophenylJ 
acetamide 

A round bottom flask was charged with acetic anhydride 
5 and acetic acid, and the mixture was cooled down to - 1 0° C. 
with and ice/salt bath. HN0 3 (2 equivalents) was added, fol- 
lowed by 2 drops of H 2 S0 4 . N-[4-(l-Methyl-4-piperidyl) 
phenyl] acetamide (1 equivalent) in acetic acid (in such an 
amount as to obtain a final 1:1 ratio bet ween Ac0 2 and AcOH) 
10 was added dropwise to the cold solution. The reaction mix- 
ture was allowed to warm to room temperature and stirred for 
6 hours. The reaction was then poured into diethyl ether. A 
sticky solid crashed out, the ether was decanted, and the 
residue was dissolved in water. The water solution was made 
15 basic with 30% NaOH and an orange solid precipitated. The 
solid was filtered off and dried to afford the desired product. 
MH+=278.3. 

Step 4: 4-(l-methylpiperidin-4-yl)-2-nitroaniline 

20 

N-[4-( 1 -methyl (4-piperidyl))-2-nitrophenyl] acetamide ( 1 
equivalent) was dissolved in methanol and 30% KOH (2.5 
equivalents) was added dropwise with vigorous stirring. The 
reaction mixture was stirred at room temperature for 3 hours 
25 and then concentrated under reduced pressure. The residue 
was dissolved in CH 2 C1 2 and washed with water (2x) and 
brine (Ix). The organic solution was dried (Na 2 S0 4 ) and 
evaporated to obtain the desired product as an orange brown 
solid. MH+=236.2. 

30 

Example 104 
General synthesis of 5-aminopropyl benzimidazoles 



35 




60 



Propargyl amines may be obtained commercially or gen- 
erally prepared as shown (see Banholzer, R. et, al. U.S. Pat. 
65 No. 4,699,9 10 which is herein incorporated in its entirety and 
for all purposes as is fully set forth herein). A mixture of 
propargyl bromide (70% in toluene, 1.1 equivalents), the 
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amine 1 (1 equivalents). Na 2 C0 3 (2.5 equivalents) in aceto- 
nitrile, (about 0.2 M) was refluxed overnight. The reaction 
mixture was cooled to room temperature and the solid was 
filtered off. The solution was evaporated under reduced pres- 
sure, and the residue was dissolved in EtOAc (orCH 2 Cl 2 ) and 
washed with water. The organic solution was dried (Na 2 S0 4 ). 
The solvent was evaporated under reduced pressure to give 
the desired propargyl amine II as a brown oil which was used 
in the next step without further purification. 

Aryl alkynes mav be made by following a modified proce- 
dure (Jon L. Wright etal. J. Med. Chem. 2000 : 43, 3408-34 1 9 
which is hereby incorporated by reference in its entirety and 
for all purposes as if fully set forth herein). A round bottom 
flask was charged with THF and the solvent was sparged with 
nitrogen for 10 minutes using a dispersion tube. The propar- 
gylamine II (1 equivalent), pyrrolidine (2 equivalents) and 
2-nitro-4-bromoaniline III (1 equivalent) were added, while 
still bubbling nitrogen through the solution. Pd[P(Ph) 3 ] 4 (2.5 
mol %) was added last, and the sparging was then discontin- 
ued. The flask was equipped with a reflux condenser, and the 
reaction mixture was refluxed overnight under nitrogen and 
then cooled down room temperature. The THF was evapo- 
rated and the desired product IV was obtained by silica gel 
chromatography of the crude mixture (usually EtOAc/hexane 
1:1). 

Exposure of IV to catalytic hydrogenation conditions typi- 
cally gave the fully reduced alkane, which was then converted 
to ester V as described in Example 49. 

Example 105 

Synthesis of 4-amino-5-fluoro-3-{5-[3-(methy- 
lamino)propyl]-lH-benzimidazol-2-yl}quinolin-2 
(lH)-one 
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Benzyl quninolinone I (1 .0 equivalent) was suspended in 
EtOH and 1 N HC1 (1.1 equivalent) was added providing a 
clear solution. 10% Pd/C (12 wt %) was added, and the 
reaction mixture was hydrogenated in a steel bomb at 200 psi 

5 of H 2 and 60° C. for two days. The reaction mixture was 
cooled to room temperature, filtered, and the solvent was 
evaporated under reduced pressure. The residue was purified 
by reverse phase preparative HPLC to give the desired prod- 

10 uct.MH+=366.1. 

Example 106 

Synthesis of 4-amino-5-fluoro-3-(5-{3-[methyl(l- 
15 methylpiperidin-4-yl)amino]propyl}- lH-benzimida- 
zol-2-yl)quino!in-2(l H)-one 



O 




To a MeOH solution of quinolinone 1 (1 .0 equivalent) was 
added 1 -methyl -4-piperidinone (1 .5 equivalents) followed by 

40 NaCNBH 3 (3 equivalents). The reaction mixture was then 
refluxed overnight and cooled to room temperature. 15% 
NaOH was added, and the reaction mixture was stirred for 1 
hour at room temperature. The solvent was concentrated 
under reduced pressure and the residue was dissolved in 

45 DMSO and purified by reverse phase preparative HPLC to 
give the desired product. MH+=463.2. 

Examples 107-211 

50 

Each of the compounds in the following table was synthe- 
sized following procedures described in the Examples and 
Methods described above. Starting materials used to synthe- 
size the following compounds are readily recognizable by one 
skilled in the art in light of the previous disclosure. 



TABLE 1 

Table of Examples 107-211. 

LC/MS 
m/z 

Example Name (MH+) 

107 4-aimi»-3-{5-[(3S)-3-(dimethylan^ 389.4 

benzimidazol-2-yl}quiBolin-2(l H)-one 
123 4-amino-6-chloio-3-{5-[(3R)-3-(dimethylamino)p>Trolidin-l- 423 

yl)- 1 H-benzimidazol-2-yi }quino!in-2(l H>one 
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TABLE 1 -continued 



Table of Examples 107-2 1 1 . 

LC/MS 
m/z 

Example Name (MH+) 

124 ethyl {4-|2-(4-amiiio-2-oxo-l^-dihydxoquinolin-3-yl)-lH- 447.2 
benziniidazol-6-yI]piperazin-l-yl}acetate 

125 4-amino-3-{6-[methyl(l-methyIpiperidin-4-yl)amiiioj-lH- 403.1 
benzimicbzol-2-yl}quinolin-2(lH)-one 

126 3-[6-(4-acetylpiperazin-l-yl)-lH-benzimidazol-2-yl]-4- 403.3 
aminoquinolin-2(l H)-one 

127 4-amino-3-[6-(l,4'-bipiperidin-r-yl)-l H-benzimidazol-2- 443.3 
yl]quinolin-2( 1 H)-one 

128 2-(4-amino-2-oxo-l,2-dihydroquinolin-3-yl)-lH- 321.2 
benzimidazole-6-carboxylic acid 

129 4-aiiiino-5-(met.hyloxy)-3-[6-(4-nieU!ylpiperazin-l-yl)-lH- 405.3 
benzimidazol-2-yl]quinolin-2(lH)-one 

130 4-amino-3-{6-[4-(l-methylethyl)pipcrazin-l-yl]-lH- 403.3 
benzimidazol-2-yl}quinolin-2( 1 H)-one 

131 {4-[2-(4-amino-2-oxo-l,2-dihydroquinolin-3-yl)-lH- 419.2 
benzimidazol-6-yl]piperazin- 1-yl }acetic acid 

132 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-ylaiTiino]-3-(lH- 386.1 
benzimidazol-2-yl)quinolin-2(lH)-one 

133 4-|(3R)-l-azabicyclol2.2.2|oct-3-ylamino|-3-(lH- 386.1 
benzimidazol-2-yl)quinolin-2(IH)-one 

134 4~amino-3-[5-(4-ethyIpiperazin-l-yl)-l H-benzimidazol-2- 389.1 
y1]quinolin-2(l H)-one 

135 4-amino-3-(5-{(2S,5S)-2-[(dimethylamino)methyl]-5- 433.3 
methylmoipholin-4-yl}-lH-benzimidazol-2-yl)quinolin-2( 1 H> 

one 

136 4-amino-6-chloro-3-[5-(4-methyIpiperazin-l-yl)-lH- 409.2 
bcnzimiilazoI-2-yl]quinolin-2(lH)-one 

137 4-amino-6-chloro-3-{5-[(3S)-3-(dimethylamino)pyrrolidin-l- 423.1 
yl]-lH-bcnzimidazol-2-yl}quinoIin-2(lH)-onc 

138 4-amino-5,6-dichloro-3-{5-((3S)-3- 457.2 
(dimethylamino)pyrrolidin- 1-yl]- 1 H-benzimidazol-2- 

yl}quinoIin-2(l H)-one 

139 4-amino-5,6-dichloro-3-[5-(4-methylpiperazin-l-yl)-lH- 443.2 
bcnzimidazol-2-yl]quinoIin-2(lH)-onc 

140 4-amino-3-(lH-benzinridazol-2-yl)-6-[(pyridin-2- 384.2 
ylmethyl)oxy]quinolin-2( 1 H)-one 

141 4-amino-3-(lH-benzimidazol-2-yl)-6-[(2R,6S)-2,6- 390.1 
dimcthylmorpholm-4-yl]quinolin-2(lH)-one 

142 4-amino-3-(lH-benzimidazol-2-yl)-6-morpholin-4-ylquinolin- 362.2 
2(lH)-one 

143 4-amino-3-(lH-benzimidazol-2-yl)-5-[(l-methylpiperidm-3- 390.2 
yl)oxy]quinolin-2(l H)-one 

144 4-aniino-3-(lH-benzirnidazol-2-yl)-5-[(pyridin-2- 384.1 
ylmethyl)oxy]quinolin-2(l H)-one 

145 4-amino-3-(5-moipholin-4-yl-lH-benzimidazol-2-yl)-5- 469.2 
[(pyridin-4-ylmethyl)oxy]quinolin-2(lH)-one 

146 4-amino-3-(lH-benzimidazoU2-yl)-5-(methyloxy)quiiiolin- 307.1 
2(lH)-one 

147 4-amino-3-(5-methyl-lH-bcnzimidazol-2-yl)-5- 321.1 
(methyloxy)quinolin-2(l H)-one 

148 4-amino-3-{5-f(2R,6S)-2,6-dimethylmorpholiii-4-yl]-lH- 420.2 
benzimidazol-2-yl}-5-(methyloxy)quLnolin-2( 1 H)-one 

149 4-amino-3-(lH-benzirnidazol-2-yl)-5-morpholiii-4-ylquinolin- 362.2 
2(lH)-one 

1 50 4-amino-3-(l H-benzimidazol-2-yl)-5-[(2R,6S)-2,6- 390.2 
dimethylmorpholin-4-yl]quinolin-2(l H)-one 

151 4-amino-3-(lH-benzimidazol-2-yI)-5-(4-metJiylpiperaziji-l- 375.1 
yl)quinolin-2( I H)-one 

152 4-amino-5,6-dicUoro-3-(5-moipholin-4-yl-lH-beiizimidazol- 430 
2-yl)quinol in-2( 1 H)-one 

153 3-{5-[(2-morpholin-4-ylcthyl)oxy]-lH-bcnzimidazol-2- 391.3 
yl}quinolin-2(lH)-one 

154 4-amino-3-{5-|(3-pyiTolidin-l-ylpropyl)oxy)-lH- 404 
benzuTiidazol-2-yl}quinolin-2(lH)-one 

155 4-amiiio-3-{5-((3-moipholin-4-ylpropyl)oxy]-lH- 420.4 
bcnzimidazol-2-y 1 }quinol in-2( 1 H)-one 

156 4-amino-6-fluoro-3-(5-morpholin-4-yl-l H-benzimidazol-2- 380 
yl)quinolin-2(lH)-one 

157 4-amino-3-{5-[3-(dimethylamino)pyirolidin-l-yl]-lH- 407 
benzimJdazol-2-yl }-6-fluoroquinolin-2 (1 H>one 

158 4-aniino-3-(lH-benziniidazol-2-yl)-6-fluoroquinolin-2(lH> 295 
one 
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TABLE i -continued 



Table of Examples 107-211. 



Example Name 



LC/MS 

m/z 
(MH+) 



159 



160 



162 



163 



164 



165 



166 



167 



168 



170 



171 



172 



173 



174 



175 



176 



177 



178 



179 



180 



181 



182 



183 



184 



185 



186 



187 



188 



189 



190 



191 



192 



193 



194 



4-ami no-3- (6-fluoro- 5-morphol in-4-y 1- 1 H - benzimidazo! -2- 380 
yl)quinolin-2(l H)-one 

4-aniinc>-3-{54(teti^ydTOfuran-2-y!methyl)oxy]- 1 H- 377 
benzimidazol-2-yl}quinolin-2( 1 H)-one 

4-amino-6-fluoro-3-(6-f1uoro-5-morpholin-4-yl- 1 H- 398 
benzimidazol-2-yl)quinolin-2(lH)-one 

4-amino-3-[6-mioio-5-(4-methyipiperazin- l-yl)-lH- 393 
benzimidazol-2-yl]quinolin-2(l H>one 

4-amino-3-(5-{[2-(methyloxy)ethyl]oxy}- 1 H-benzimidazol-2- 35 1 
yl)quinolin-2(lH)-one 

4-amino-3-[4,6-<lifluoro-5-(4-meUiylpiperazin-l-yl)-lH- 41 1 
benzimidazol- 2-y 1] qu inolin-2 ( 1 H)-one 

4-ami no-3 - {5- [3 -(dimethy lammo)pynolidin- 1 -y 1 ] - 1 H - 407.1 
benzimidazol-2-yl}-5-fluoroquinolin-2(l H)-one 

4-anuno-5-fluoro-3-[5-(4-methylpiperazin-l-yl)-lH- 393.1 
benzimidazol-2-yl]quinolin-2(lH)-one 

4-amino-5-chloro-3-[5-(4-methylpiperazin-l -yl)- 1 H- 409. 1 
benzimidazol-2-yl]quinolin-2(l H)-one 

4-amino-3-{5-[3-(dimethylamino)pyrrolidin- 1 -yl |-6-fluoro- 1 H- 407. 1 
benzimidazol-2-yl}quinolin-2(lH)-one 

4-amino-5-chloro-3-{5-[3-(dimethylamino)pyrrolidin-l-yl]- 423.1 
lH-benzimida2ol-2-yl}quinolin-2(lH)-oiie 

4-amino-6-chloro-3-{5-[3-(dimethylamino)pynolidin-l-yl]-6- 441 
fluoro- 1 H- benzimidazol- 2-yl}quinolin-2( 1 H>one 

4-amino-5-[(2R,6S)-2,6-dimethylmorpholin-4-yl]-3-(3H- 391.2 
imidazo(4,5-b]pyridin-2-yl)quinolin-2(l H)-one 

4-amino-3-(6-Lhiomorpholin-4-yl-l H-benzimidazol-2- 378.4 
yl)quinolin-2(l H)-one 

4-amino-3-[5-(4-cyclohcxylpipcrazin-l-yl)- 1 H- benzimidazol- 443.1 
2-yl]quinol in- 2( 1 H>one 

4-amino-3-{6-[3-(dielhylamino)pyrrolidin-l-yl]-lH- 417.1 
benzimidazol-2-yl}quinolin-2(lH)-one 

4-amino-3-[6-(4-pyridin-2-ylpiperazin-l-yl)- 1 H- 438.3 
benzimidazol-2-yl]quinolin-2(l H)-onc 

4-aniino-3-[5-(4-methylpiperazin-l-yl)-3H-imidazo|4.5- 376.3 
b]pyridin-2 -yl)qu inolin- 2 ( 1 H)-one 

4- amino-6-chloro-3- [5-(4-methyIp iperazin- 1 - y I)- 1 H- 4 1 0.2 
imidazo(4 ^- bjpyridin- 2 -y l]quinolin- 2( 1 H)-one 

2-(4- amino-2-oxo- 1 ,2-di bydroquino 1 in- 3 -y l)-N-methy l-N-( 1 - 43 1 .3 
methylp iperidin-4-y l)~ 1 H-benzimidazole- 5 -carboxam ide 

4-amino-3-(5-{[4-(l -methylethyl)piperazin- l-yl]carbonyl}- 43 1 .3 
1 H - benzimidazol-2-yl)qu inolin- 2( 1 H)-one 

4-ami no-3- [5-(4-melhylp iperazin- 1 -y I)- 1 H-benzimidazol-2- 420.2 
yl] - 6-nitroquinolin- 2( 1 H)-one 

4-amino-3- [5-( 1 ,4'-bipiperidin- 1 '-y Icarbonyl)- 1 H- 47 1 . 1 
benzimidazol- 2-y l]quinolin-2(l H)-one 

4-amino-3-{5-[(4-methylpiperazin- 1 -yl)carbonyl}-l H- 403.3 
benzimidazol-2-yl}quinolin-2( 1 H)-one 

4-ami no-3- [5 -(l-oxidothiomorpholin-4-yl)-l H-benzimidazoI- 394.5 

2- yl)quinolin-2( 1 H)-onc 

3- (5-[(4-ac«tyipipcrazm-l-yl)carbonyl]-l H-benzimidazol-2- 431.3 
yi}~4-aminoqulnolin-2( 1 H)-one 

4- amino-3-(5-{[(3R)-3-(diinethylammo)pym)lidin-l- 41 7.4 
yl]carbonyl}-l H-benzimidazol-2-yl)quinolin-2(l H)-one 
4-amino-3-(5-{[(3S>3-(oUmethylamino)p>Trolidin-l- 41 7.4 
yl]carbonyl}-l H-benzimidazol-2-y l)quinolin-2(l H)-one 
4-aiiuno-3-(5-{[4-(dimethylammo)piperidm-l-yl)carbonyl}- 43 1.4 
lH-benzimidazol-2-yl)quinolin-2(lH)-one 

methyl 2-(4-amino-5-fluoro-2-oxo-l,2-dihydroquinolin-3-yl)- 353.2 
1 H-benzimidazole-6-carboxylate 

4-amino-3 - [5 -( 1 ,3 '-b ipyrro bdin- l'-y I > 1 H-benzimidazol-2 - 4 1 5.5 
yl]quinolin-2(lH)-one 

4-amino-3-[5-(pyridin-3-yloxy)- 1 H-benzimidazol-2- 370.2 
yl]quinolin-2(lH)-one 

4-aniincK5,6^bis(metbyloxy>>[5-(4-methylpiperazin- 1-yl)- 435.5 
1 H-bcnzimidazo 1-2 -yl Jquinolin- 2( 1 H)-one 

2-(4-amino-2-oxo- 1 ,2-dihydroquinolin-3-y l>N-[2- 405.3 

(dimetny lamino)ethyl]-N-methyl- 1 H-benzimidazole-5- 

carboxamide 

2-(4-animo-2-oxo-l,2-o^hydroquinolin-3-yl)-N-methyl-N-(l- 41 7.2 
methylpyrrol idin-3 -y 1)- 1 H-benzimidazole- 5 -carboxamide 

4-aniino-3-{5-[(5-metnyl-2,5-diazabicyclo[2.2.1]bept-2- 415.2 
yl)carboiryl]-lH-benzimidazol-2-yl}qinnolin-2(l H)-one 
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TABLE 1 -continued 



Table of Examples 107-211. 



Example Name 



LC/MS 

m/z 
(MH+) 



195 4-amino>3-{5-[(4-cyclohexy!piperazin-l-yl)carboiiyl]-lH- 471.6 
benzinudazol-2-yl}quinolin-2(lH)-one 

196 4-amino-3-{5-[(2-piperidiii-l-ylethyl)aminoJ-lH- 403.2 
benzimidazol-2-y l}quinolin-2( 1 H)-one 

197 ethyl 4-{(2-(4-ammo-2-oxo-l^-dihydroqumo!in-3-yl)-lH- 447.3 
beir/iiiiidazol-5-yl]ajnitio}piperidine-l-carboxylate 

198 4-amino-3-[5-({(5R)-5>[(methyloxy)methyl]pynolidin-3- 405.2 
yl}amino)-lH-benzimidazol-2-yl]quinoliii-2(lH)-one 

199 4-amino-3-{5-[(pyridiii-2-ylmethyl)amino]-lH-benzimidazol- 383.3 
2-yl}quinolin-2(l H)-one 

200 4-aiiiino-3-[5-(piperidin-3-ylarnino)-l H-benzimidazol-2- 375.2 
yl]quinolin-2(lH)-one 

201 4-amino-5-fluoro-3-{5-[(pyridin-2-yImethyl)amino]-lH- 401.3 
benzimidazol-2-yl}quinolin-2(lH)-one 

202 ethyl 4-{[2-(4-amino-5-fluoro-2-oxo-l,2-dihydroquinolin-3- 465.5 
yl)-lH-benzimidazol-5-yl]am4no}piperidme-t-carboxylate 

203 4-amino-5-fluoro-3-[5-(piperidin-3-ylamino)-lH- 393.3 
bcnzimidazol- 2 -y 1] quinol in-2 ( 1 H)-one 

204 4-amino-3-(lH-benzimidazol-2-yl)-6-bromoquinoIin-2(lH)- 357.1 
one 

205 4-amino-3-(lH-benzimidazol-2-yl)-7-bromoquinolin-2(lH)- 357.1 
one 

206 4-amino-3-(5-bromo-lH-benzimidazo!-2-yl)quinolm*2(lH)- 357.1 
one 

207 N > N-dimethyl-2-(2-oxo-l,2-dihydroquinolin-3-yl)-lH- 333.1 
benzimidazole-5-carboxamide 

208 4-junino-3-(5-lhjen-2-yl-lH-benzimidazol-2-yl)qLiinolin-2(lH)-one 359.2 

209 2-(4-amino-2-oxo-l,2-dihydxoquinolin-3-yl)-N,N-dimethyl- 384.1 
1 H-bcnzimidazolc-5 -sulfonamide 

210 4-amino-6-iodo-3-f5-(4-methylpiperazin-l-yl)-lH- 501.1 
benzimidazol-2-yl]quino!in-2(lH)-one 

211 4-aiiiiiio-3-(5-{2-[(dimethylariiino)iriethylJ-inorpholin-4-yl}- 419.2 
1 H-benzimidazol-2-yl)quinolin-2(l H)-one 



Examples 212-338 

Example 212 to 338 listed in Table 2 were synthesized 
using the methods described above such as Methods 1 -24 and 



those set forth in the Schemes and other Examples or modi- 
fied as apparent to one of reasonable skill in the art using 
commercially available materials. 



TABLE 2 



Table of Examples 212-338. 



Example Name 



LC/MS 

m/z 
(MH+) 



212 4- ((3 R)- 1 -azabicyc!o(2.2 .2]oct-3-ylaminoj-3-( 1 H- 
benzimidazol-2-yl)-7-chloro-6-iodoquuiolin-2( 1 H)-one 

213 4.[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 
benzimidazol-2-yl)-6-nitroquinolin-2(lH)-one 

214 4-((3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 
beiiztniidazol-2-yl)-6-methylqumoIin-2( 1 H)-one 

215 4-((3R)-l-azabicyclol2.2.2]oct-3-ylaminoJ-3-(lH- 
benzimidazol-2-yl)-6,7-difluoroquinolin-2( 1 H)-one 

216 4-[(3S)-l.azabicyclof2.2.2]oct-3-ylamuio)-3-(lH- 
benzimidazol-2-yl)-7-chloroquuiolin-2( 1 H>one 

217 4-((3R)-l-azabicyclo[2.2.2]oct>3-ylamino]-3-(lH- 
benzimidazol-2-yl)-6-bromoquino!in-2 ( 1 H)-one 

218 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 
bcnzimidazol- 2 -yl )-2 -oxo- 1 ,2-dihydroqiunoline-6- 
carbonitrile 

219 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino)-MlH- 
benzimidazoI-2-yI)-6-ftuoroquiiiolin-2( 1 H>one 

2 20 4- [(3 S)- 1 -azabicyclo [2.2.2]oct-3-ylamuio]-3 -( 1 H- 

benzimidazol- 2-yl)-6 ,7-b is(methy loxy)quinol in-2( 1 H> one 

221 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamijioJ-3-(lH- 
ben2imidazol-2-yl)-6,7-dichloroquinolin-2(l H)-one 



547 
431 
401 
422 
421 
465 
411 

404 
447 
455 
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TABLE 2-continued 



Table of Examples 2 1 2-338. 



Example Name 



LC/MS 

m/z 
(MH+) 



222 l-[4-[(3S)-l-azabicyclo[2.2.2]oct-3-yIamino]-3-(lH- 531 
benzimi dazol- 2 -y l)-6- fluoro- 2 -oxo- 1 ,2 -dihydroquinolin- 7- 

yl ]pi peridine-4-carboxamide 

223 4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamijio]-3-(lH- 478 
benzimidazol- 2-yl)-6-fluoro- 7- [(3- 
hydroxypropyl)arnino]quinolin-2(l H)-one 

224 4-[(3S)-l-azabicyclo[2JJ]oct-3-ylamino]-3-(lH- 448 
benzinudazol-2-yl)-7-(dimethylamino)- 6- Ruoroquinolin- 

2(lH)-one 

225 4-[(3RH-azabicyclo[2J.2]oct-3-ylamwo]-3-(lH- 404 
ben7jmidazol-2-yl)-5-fhioroquinolin-2(lH)-one 

226 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino}-3-(lH- 508 
benzimidazol-2-y l)-6-(4-nitiophenyl)qiiinolin-2( 1 H>one 

227 4-f(3b>l-azabic>'clo|2.2.2]oct-3-ybmiiioJ-3-(lH- 491 
benzimidazol- 2-y 1) - 7 - { [2 - (dimethyl am ino)ethy 1 ] amino }- 6- 
fluoroquinolin-2(l H)-one 

228 4-[(3S)-l-azabic>xlo[2.2.2]oct-3-ylammo]-3-(lH- 471 
benzimidazol- 2-y l)-6-ftuoro- 7- ( 1 H-imidazol- l-yl)quinol Ln- 

2(lH)-one 

229 4-[(3R)-l-azabicyclo[2.2.2]oct-3.ylamino]-3-(lH- 493 
Denzimidazol-2-yl)-6-[4-(methyloxy)phenyl]quiiiolin-2(lH)- 

one 

230 4-E(3S)-l-azabic>clo[2.2.2]oct-3-ylamino]-3-(lII- 490 
benzimidazol-2-yl)-6-fluoro-7-morpholui-4-ylquiJiolin-2(lH> 

one 

231 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamiiio]-6.7-difluoro-3- 423 
(3H-irni(iazo[4 ; 5-b]pyrjdin-2-yl)qiiinolin-2(lH)-one 

232 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamiiio]-3-(lH- 508 
benziniidazol-2-yl)-6-(3-nitrophenyl)quinolin-2( 1 H)-onc 

233 l-f4-[(3S)-l-azabic>-clo[2.2.2]oct-3-ylamino]-3-(lH- 531 
benziniidazol-2-yl)-6-fluoro-2-oxo- 1 ^-dihydroquinolin-7- 
ylJpiperidine-3-carboxamide 

234 4-[(3S)-l-azabicycIo[2.2.2]oct-3-ylamino]-3-(lH- 401 
benzimidazol-2-yI)-5-mcthylquinolu>2(l H)-one 

235 6-(3-acetylphenyl)-4-|(3R)-l-azabicyclo[2.2.2]oct-3- 506 
ylamino]-3-(3 H-imidazo[4.5-b]pyridin-2-y l)quinolin-2(l H)- 

one 

236 4-[(3S)-l-azabic>xlo[2.2.2]oct-3-ylamino]-3-(lH- 421 
benzimidazol- 2-yl)-5-chloroquinol in- 2(1 H)-one 

237 4-[(3R>-l-azabicyclo[2.2.2]oct-3-ylamino]-6-mioro-3-(3H- 491 
imidazo[4 ,5- b Jpyridin- 2-yl)-7 -morpholin-4-ylquinolin- 2( 1 H)- 

one 

238 4-((3S)-l-azabic>xlo[2.2.2]oct-3-ylamino]-3-(lH- 460 
benzimidazol-2-y l)-7 - (cyclopropy lamino)- 6- ftuoroquinolin- 

2(lH)-one 

239 N-{3-[4-[(3R>l-azabic>'clo[2.2.2]oct-3-ylamino>3-(3H- 521 
imidazo[4 ,5-b Jpyridin- 2-y iy 2 -oxo- 1 ,2-dihydroquinolin-6- 
yl]phenyl}acet amide 

240 4-[(3S)-l-azabic>clo[2JJ)oct-3-ylamino]-3-(lH- 503 
benzimidazol- 2 -y l)-6- fluoro- 7- (4-methy Ipiperazin- 1 - 
yl)quinolin-2(lH)-one 

241 4-[(3R>l-azabicycIo[2.2.2]oct-3-ylamino]-6-fluoro-7-(lH- 472 
imidazol- 1 -yl)-3-(3H-uTudizo(4^-bJpyrid^-2-yl)quirjolin- 

2(lH)-one 

242 4-[(3S)-l-azabic>clo(2.2.2]oct-3-ylamino}-3-(lH- 525 
benzimidazol- 2-y l)-6- fluoro-7- [(2-pyridin-2- 
ylethyl)amino]quinolin-2(l H)-one 

243 4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 488 
benzirnidazol-2-y l)-6- fluoro- 7-piperid in- 1 -y Iqu ino I in-2( 1 H)- 

one 

244 6^chloro-3-(3H-imidazo[4^-b]pyridm-2-yl)q\iinolin-2(lH)- 298 
one 

245 ethyl l-(4-[(3S)-l-azabic^lo[2.2.2]oct-3-ylaniino]-3-(lH- 560 
benzimidazol- 2 -y l)-6- fluoro- 2-oxo- 1 ^ -dihydroquinolin-7- 
yl]piperidine-4-carboxylate 

246 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamuio]-3-(lH- 519 
benzimidazol-2-yl)-6-(l -benzothien-2-yl)quinolin-2(l H)-one 

247 4-[(3S)-l-azabicyclo(2JJ]oct-3-ylamino]-3-(lH- 474 
benzimidazol- 2-y l)-6- fluoro- 7-pyrro!idin- 1 -ylquinolin-2(l H)- 

one 

248 4-[(3R>l-azabicyclo[2.2.2]oct-3-yIamino]-3-(3H- 532 
imidazo[4 ^- b Jpyridin- 2-y 1)- 6- (2 - 

(trifluoromethyl)phenyl JquinoIin-2( 1 H)-one 
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TABLE 2-continued 



Table of Examples 212-338. 



Example Name 



LC/MS 

ni/z 
(MH+) 



249 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamiiio]-3-(3H- 494 
imidazo[4,5-b]pyridin-2-yl)-6-[2-(me±yloxy)phenyl]quinolin- 

2(lH)-one 

250 ethyl l-[4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino)-3-(lH- 560, 
benzimidazol- 2 -y I) -6- ftuoro-2-oxo- 1 ,2-dihydroquinolin-7- 
ylJpiperidine-3-camoxylate 

251 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino}-3-(lH- 491 
benziniidazol-2-yl)-6-(4-etnylphenyl)quinolin-2(lH)-one 

252 4-[(3S)-l-azabic>-clo(2.2.2]oct-3-yiamino]-3-(lH- 476 
benzimidazol-2-yl)-6-fluoro-7-[(2- 
methylpropyl)antino]quino!in-2(lH)-one 

253 4-[(3R)-l-azabicyclo[2.2.2]oct-3-y!amiiio]-3-(lH- 401 
bcnzimidazol-2-yl)-5-mcthylquinolin-2(lH)-one 

254 4-((3R)-l-azabicyclo|2.2.2Joct-3-yIaminol-6*(2,4- 532 
dich!orophenyl)-3-(3H-imidazo[4^-b]pyridin-2-yl)quinolui- 

2(lH)-one 

255 4-[(3R>l-azabicyclo[2.2.2]oct-3-yIammo]-3-(lH- 531 
benzimidazol-2-y!)-6-[3-(trifiuoromethyl)phenyl]quinolin- 

2(lH)-one 

256 3-(lH-benzimidazol-2-yl)-4-(dimethylamino)quinolin-2(lH)- 305 
one 

257 4-hydroxy-3-(lH-imidazo[4,5-f|quinolin-2-yl)qijinolin-2(lH)- 329 
one 

258 4-hydxoxy-3-(lH-imidazo[4,5-blpyridin-2-yl)quinolm-2(lH)- 279 
one 

259 4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 525 
benzimidazol-2-y l)-5-fluorc-2-oxo- 1 ,2-dihydraqu inol in-6- 

yl] benzoic acid 

260 4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 524 
benzimidazol-2-yl)-5-fluoro-2-oxo- 1 ,2-dihydroquinolin-6- 

yl]benzamide 

261 N-{3-[4-[(3R>l-azabicyclo[2.2.2]oct'3-ylainino]-3-(lH- 538 
benzimidazol-2-yl)-5 -fluoro-2-oxo- 1 ,2 -dihydroquinolin-6- 

y I ] pheny 1 } acetamide 

262 3-[4-[(3R)-l-azabicyclol2.2.2Joct-3-ylamino)-3-(lH- 525 
benzimidazol-2-yl)-5-fluoro-2-oxo-l,2-dihydroquinolin-6- 

yljbenzoic acid 

263 4-[4-[(3R)-l-azabicyc!o[2.2.2]oct-3-ylamino]-3-(lH- 525 
benzimidazol- 2 -y l)-7- ftuoro- 2- oxo- 1 2 -d ihydroqu inol in- 6- 

yl]benzoic acid 

264 N-{3-{4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 538 
benzimidazol-2-y l)-7-fiuoro-2-oxo- 1 ^-dihydroquinolin-6- 
yl]phenyl}acetaniide 

265 4<[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 511 
benzimidazol-2-yl)-7-chloro-6-(2-methylphenyl)quinolin- 

2(lH)-one 

266 4-[(3R)-l-azabicyclo[2.2.2]oct-3-yIamino3-3-(lH- 411 
benzimidazol- 2-y l)-2-oxo- 1 ,2-dihydroqu ino 1 ine- 7 - 

carbonitrile 

267 4-((3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 417 
benzimidazol- 2-y l)-7 -(methyloxy)quinol in- 2 ( 1 H )-one 

268 4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 506 
benzimidazol-2-yl)-2-oxo- 1 ^-dihydroquinolin-7- 

yljbenzamide 

269 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino)-3-(lH- 434 
benzimidazol-2-yl)-6-ftuoro-7-(methyloxy)quuiolin-2( 1 H)-one 

270 4-[(3R)-l-azabicyclo[2.2.2Joct-3-ylamino]-3-(lH- 464 
benzimidazol-2 -y l)-6-chloro-7- (dimethy lami no)quinol in- 

2(lH)-one 

271 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylaminoj-3-(lH- 555 
benzimidazol-2-y l)-7 -(dimethy (amino)- 6- iodoqu inol in -2 ( 1 H)-one 

272 3-I4-[(3R)-l-azabicyclo[2.2.2]oct-3*ylamino)-3-(lH- 573 
benzimidazol-2-yl)-7-(l H-imidazol- 1 -yl)-2-oxo- 1 ,2- 
dihydxoquinolin-6-yl]benzoic acid 

273 4-[4-((3R)-l-azabicyclo[2.2.2]oct-3-y!aminol-3-(lH- 590 
benzimidazol- 2-y l)-2-oxo- 7 -piperidin- 1 -yM ,2- 
dihydroquinolin-6-yl]benzoic acid 

274 4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH. 571 
benzimidazol-2-yl)-7-(methyIoxy)-6-[4- 
(methylsulfonyl)phenyl]quinolin-2( 1 H)-one 

275 4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 401 
ben zimi dazol- 2 -y 1)- 8 -methyl qui no lin- 2 ( 1 H)-one 
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TABLE 2-continued 



Table of Examples 2 12-338. 



Example Name 



LC/MS 

m/z 
(MH+) 



276 4-[(3S)-l-azabic>clo[2.2.2]oct-3-ylamino]-3-(lH- 422 
benzimidazol- 2 -yl)-6,7-di ftuoroquino 1 in-2 ( 1 H)- one 

277 3-(lH-benzimidazol-2-yl)-6- methyl -4-(piperidin-3- 374 
ylammo)quino lin-2 (lH)-one 

278 4-[(3S)-l-azabic>clo[2.2.2]oct-3-ylamino]-3-(lH- 493 
benziniidazoI-2-yl)-6-[2-(meihy!oxy)phenyllquiiioliii-2(lH)-one 

279 4-[(3S)-l-azabic>clo[2.2.2]oct-3-ylammo]-3-(lH- 493 
benzimidazol- 2 -y l)-6- [3 - (methy loxy)pheny ljquinol in- 2( 1 H)-one 

280 3-(lH-ben2imidazol-2-yl)-6 ; 7-difluoro-4-(piperidin-4- 396 
ylamino )quino lin- 2(1 H)-one 

281 3-(lH-benzuTUclazoI-2-yl)-6J-difluoio-4-(pyrrolidin-3- 382 
ylamino)quinolin-2(l H)-one 

282 3-(lH-bcnzimidazol-2-yl)-6-chloro-4-[(3-morpholin-4- 439 
y!propyl)amino]quinolin-2( 1 H)-one 

283 6^chloro-3-(5-morphoIin-4-yl-lH-benzimidazol-2-yl)-4- 480 
(piperidm-4-ylamino)quinoIin-2(l H)-one 

284 6^chloro-3-(5-morpho!in-4-yl-lH-benzimidazol-2-yl)-4- 494 
[(p iperidin-2 -y lmethyl)amino]qu inol in -2 ( 1 H)-one 

285 4-[(3S)-l-azabic>xlo[2.2.23oct-3-ylamino]-6-chloro-3-(5- 506 
inorphoHn-4-yl- 1 H-benzimidazol-2-yl)quinolin-2(l H)-one 

286 6-chloro-3-(5-morpholin-4-yl-lH-benzimidazol-2-yl)-4- 480 
(piper i d in- 3 -y Iain ino)quinolin- 2 ( 1 H)-one 

287 6^cWoro-4-{[2-(dimethylamino)ethyl]amino}-3-(5-morpholin- 468 
4-yl- 1 H-benzimida2ol-2-yl)quinolin-2(l H)*one 

288 4-{(3R)-l-azabicyclo[2.2.2]ocL-3-ylarnino]-6-chloro-3-(5- 506 
morpholin-4-yl- 1 H-benzimidazol-2-yl)quinoIiu-2(l H)-one 

289 6-chloro-3-(5-morpholin-4-yMH-benzimidazol-2-yl)-4- 494 
[(pipcridin-3-ylmethyl)amino)quino!in-2(lH)-one 

290 6-chloro-3-(5-morpholin-4-yl-lH-benzimidazol-2-yl)-4- 494 
[(piperidin-4-ylinelhyl)amino]quino!in-2(lH)-one 

291 4-{[(lR^R)-2-aminoc>'clohexyl]amino}-6-chloro-3-(5- 494 
niorpholin-4-yI-l H-benzimidazoI-2-y!)quinolin-2(l H)-one 

292 4-[(4-ammocyclohexyl)amino]-6-chloro-3-(5-morphoIin-4-yl- 494 
1 H - benzimidazol-2 -y Oquinolin- 2 ( 1 H)-one , 

293 4-{[(2S)-2-amino-3-methylbutyl]amino}-6-chloro<3-(5- 482 
morpholin-4-yl- 1 H-benzimidazol-2-yl)quinolin-2(l H)-one 

294 4-({[4-(ammomcthyl)pb£nyl]methyl}amino)-6-chJoro-3-(5- 516 
morpholin-4-yl- 1 H-benzimidazol-2-yl)quinolin-2(l H)-one 

295 6^chloro-3-(5-moipholm-4-yl-lH-benzimidazol-2-yl)-4- 480 
[(pyrrolidin- 2-y lmethyl)amino]qu ino lin-2 ( 1 H)-one 

296 4-{((lR)-l-(aminomethyl)propyl)amino}-6-chloro-3-(5- 468 
morpholin-4-yl- 1 H-benzimidazol-2-yl)quino lin-2 (1 H)-one 

297 4-{[(lS)-2-ammo-l-(phenylmethyl)ethyl3aniino}-6-cliloro-3- 530 
(5-morohoLin-4-yl-lH-bcnzimiciazol- 2-y l)quino lin-2 (1 H)-one 

298 6^cbJoro^{[3-(4-metbylpipeiazm-l-yl)propyl]amino}-3-(5- 537 
morpholin-4-yl- 1 H-benzimidazol-2-yI)quinolin-2(l H)-one 

299 6^chlon>3-(5-mo^holm-4-yl-lH-benzimidazol-2-yl)-4-{[l- 570 
(pheny lmethyl)piperidm^yl]amino}quinolin-2( 1 H)-one 

300 6-chloro-3-(5-morpholin^yl-lH-benzimidazol-2-yl)-4-[(3- 524 
morpholm-4-ylpropyl)amino]qiiinolin-2(l H)-one 

301 6-cbJoro->(5-mojphoIm^yl-lH-bcnzimidazol-2-yl>4-[(2- 508 
piperidin- 1 -ylethyl)amino Jquinolin- 2 ( 1 H)-one 

302 6-cmoro-3-(5-mojpholm^yl-lH-bcnzimidazol-2-yi)-4- 488 
[(pyridin-3-ylmethy l)amino]quinol in- 2( 1 H)-one 

303 6-cWoro-4-{[3-(lH-imidazol-l-yl)propyl]amino}-3-(5- 505 
morpholin-4-yl- 1 H-benzimidazol-2-yI)quinolin-2(l H)-one 

304 6-cmoro-3-(5-morpholin^yl-lH-benzimidazol-2-yJH- 488 
[(pyridin-4-ylmethyl)amino]quinolin-2(l H)-onc 

305 6-cWoro^{[2-(rriethylarnmo)etby 454 
yi- 1 H-benzimidazol-2-yl)quinolin-2(l H)-one 

306 6-chloro^{[(2-rnethyl-l-piperidin^yl-lH-benzimidazol-5- 624 
yi)metby! Jamino}-3-(5-morpholin-4-yl- 1 H-benzimidazoI-2- 
yi)quinolin-2(lH)-one 

307 6^hlojx)-3-(5-mojpholm^yl-lH-benzunidazol-2-ylH-[(2- 494 
pyrrolidin-l -y!eLhyl)amino]quinolin-2(l H)-one 

308 6-cUoro->(5-monpholin-4-yl-lH-benzimidazol-2-yl)-4- 466 
(pyrrolidin-3-ylamino)quinolin-2(I H)-one 
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Table of Examples 2 1 2-338. 



LC/MS 
m/z 

Example Name (MH+) 



, 309 


4-{[(lR^R)-2-aminoc>-clohexyl]amino)-6-chloro-3-[5-(4- 


507 




methylpiperazin-l -yl)- 1 H-benzimidazol-2-yl]quinolin-2( 1 H)-one 




310 


4-[(4-aminocyclohexyl)amino]-6-chIoro-3-[5-(4- 


507 




methylpiperazin-l -yl)- 1 H-benzimidazol-2-y!]quinolin-2( 1 H)-one 




311 


4-({[4-(aminomethyl)phenyl]methyl}amino)-6-chloro-3-[5-(4- 


529 




methylpiperazin- 1 -yl)- 1 H-benzimidazol-2-yl]quinolin-2(l H)-one 




312 


6-chloro-4- { [2- (mcthylamino)cthy I] amino} - 3 - [5 -(4- 


467 




methylpiperazin- 1 -yl)- 1 H-benzimidazol-2-yl]quinolin-2(l H)-one 




313 


6-chlon>3-[5-(4-riielhylpiperazin-l-yl)- 1 H-benzimidazol-2- 


550 




yl]-4-{(3-(4-methylpiperazin-l-yl)propyl]amino}quiiiolin- 






2(lH)-one 




314 


6-chloro-3-[5-(4-methylpiperazin-l-yl)-lH-benzimidazol-2- 


583 




yl]-4-{[l-(phcnyImethyl)piperidm^-ylJaraino}qumolin-2(lH)- 




315 


one 

6-diloro-3-[5-(4«iiiethylpiperazin- 1-yl)- 1 H-benzimidazol-2- 


507 




yl]-4- [(2 -pyrrol idin-l-ylethyl)amino]quLnolin-2(lH)-one 




316 


6-chloro-3-[5-(4-methylpiperazin- 1-yl)- 1 H-benzimidazol-2- 


479 




yl|-4-(pyrrolidin-3-ylamino)quinolin-2(lH)-one 




317 


6-chloro-3-[5-(4-methylpipcrazin- 1-yl)- 1 H-bcnzimidazol-2- 


493 




yl]-4-(piperidin-4-ylamino)quinolin-2(lH)-one 




318 


6-ch!on>-3-(5-tnorpholin-4-yl-lH-benziiHidazol-2-yl)-4-[(2- 


508 




piperidin-2-ylethyl)aminolquinolin-2(lH)-one 




319 


4-[(3S)-l-azabicyclo[2.2.2joct-3-ylamino]-7-chloro-3-(5- 


506 




morpho!in-4-yI-lH-benzimidazol-2-yl)quiriolin-2(lH)-one 




320 


7-chloro-3-(5-moipholin-4-yMH-benzimidazol-2-yl)-4- 


480 




(p iperidin- 3 -y lam ino)qu inol in- 2 ( 1 II )-one 




321 


6-chloro-3-[5-(4-rnethylpiperazin-l-yl)-lH-benziniidazol-2- 


507 




yl ] -4- ( (p iperidin- 2 -y lmethyl)am ino]quinol in-2 ( 1 H)-one 




322 


6-chloro-3-[5-(4-methylpiperazin- 1-yl)- 1 H-benzimidazol-2- 


493 




yl ] -4- { | (2 S)-pyrroIid in- 2-y Imethy 1 Jamino } quinol i n- 2( 1 H )-one 




323 


6-chloro-3-[5-(4-methyIpiperazin- l-yl> 1 H-benzimidazol-2- 


493 




yl] -4- { [ (2 R)-pyrrolidin-2-ylmethy 1 Jarnino } quino 1 in-2 ( 1 H)-one 




324 


6^chlom-4-({[(2S)-l-ethylpyrrolidm-2-yl]memyl}amino)-3-[5- 


521 




(4-melhylpiperazin-l -yl)-l H-rjenzimidazol-2-yljquinolin- 






2(lH)-one 




325 


6-chloro-4-({ [(2R)-1 -ethylpyrrolidiii-2-yI]methyl}arnino)-3 -[5- 


521 




(4-mcthylp ipcrazin- 1 -yl)- 1 H- bcnzimi dazol -2 -y I]quinol in- 






2(lH)-one 




326 


4-[(3S)-l-azabic>'clo(2.2.2]oct-3-ylamino]-3-(lH- 


493 




benzimidazol- 2 -y I)-6- [4- (methy loxy)pheny l]qu inolin-2 ( 1 H)-one 




327 


6- (3-amiaophenyl )-4- [ (3 S)- 1 -azab icyclo [2 . 2 . 2]oct-3- 


478 




ylammo]-3-(lH-benzimidazol-2-yI)quinolin-2(lH)-one 




328 


4-ami no-3 -( 1 H-benzimi dazol-2-y 1)- 1 ,7 -naphthyridin- 2( 1 H )-one 


278.3 


329 


4-amino-3 -(5 -methyl- lH-benzimidazol-2-yl)- 1 ,7- 


292.4 




naphthyridin- 2( 1 H)-one 




330 


4-amino-3-[5-(2-morpholin-4-ylethoxy)- 1 H-benzimidazol-2- 


407.4 




y 1 ] - 1 ,7 -naphthyridin- 2 ( 1 H)-one 




331 


2-(4-amiiio-2-oxo- 1 ,2-dihydro- 1 ,7-naphthyridin-3-yl)-N,N- 


349.3 




dimethy I- 1 H-benzimidazole-5-carboxamide 




332 


4-ami no-3-(5-morpholin-4-yl-l H-benzimidazol-2-yl)-l ,7- 


363.2 




naphthyridin-2(l H)-one 




333 


4-ami ino-3- { 5- [3- (dimethy Iamino)pynolidin- 1 -yl ] - 1 H- 


390.2 




benzimidazol-2-yl}- 1 ,7-naphthyridin-2(l H)-one 




334 


4-amino-3-(3H-imidazo[4,5-b}pyridin-2-yl)-l,7-naphthyridin-2(lH)- 


279.0 


335 


one 

4-ami no-3- [5-(4-methylpipcrazin- 1 -y 1)- 1 H- benzimidazol- 2 - 


376.3 




yl]- 1 ,7-naphthyridin-2(l H)-one 




336 


4-ami no-3-(5-morpholin-4-y 1-1 H-benzimidazol-2-yl)-l ,6- 


363.2 




naphthyridin-2( 1 H)-one 




337 


4-ami no-3- {5- [3 -(dimethy lamino)pyrrolidin- 1-yl J- 1 H- 


390.2 




benzimidazol-2-y 1} - 1 ^-naphthyridin-2(l H)-one 




338 


4-ami no-3 - [5 -(4-mcthy lpipcrazin- 1 -yl)- 1 H -benzimidazol- 2- 


376.1 




yl]- 1 ^-naphthyridin-2(l H>one 
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Examples 339-1 273 those set forth in the Schemes and other Examples or modi- 

Examples 339 to 1273 listed in Table 3 were synthesized fied as apparent to one of reasonable skill in the art using 
using the methods described above such as Methods 1 -24 and commercially available materials. 



TABLE 3 

Table of Examples 339-1273. 

LC/MS 
m/z 

Example Name (MH + ) 

339 4-axnino-3-(lH-benziniidazol-2-yl)quinolin-2(lH>-one 277.3 

340 4-amino-3-(l H-benzmiidazol-2-yl)-6,7-dimethoxyquinolin- 337.3 
2(lH)-one 

341 3-(lH-ben2imidazol-2-yl)-4-(dimethylamino)-l- 319.4 
methylquinolin-2(l H)-one 

342 3-(lH-benzimi(iazol-2-yl)-4-{[2- 362.4 
(diraeihylamino)ethyl]amino}-l -methylquinolin-2(l H)-one 

343 4-amino-3-(lH-benzimidazol-2-yl)-l-mcthylquuiolin- 291.3 
2(lH)-one 

344 4-amino-3-(6-methyl-lH-benzimidazoI-2-yl)quinolin- 291.3 
2(lH)-one 

345 3-(lH-benzimidazol-2-yl)-4-{[3-(lH-imidazol-l- 385.4 
yl)propyl]amino}quinolin-2(l H)-one 

346 3-(lH-benzimidazol-2-yl)-4-[(pyridin-3- 368.4 
ylmethy l)amino]quinol in-2( 1 H)-one 

347 4-aniino-3-(lH-benzimidazol-2-yl)-5-fluoroquijio!in-2(lH)- 295.3 
one 

348 3-(lH-benzimidazol-2-yl)-4-pynrolidiji-l-ylquuiolin-2(lH)- 331.4 
one 

349 3-(lH-benzimidazol-2-y!)-4-[(pyridin-4- 368.4 
ylmethyl)amino]quinol in-2( 1 H)~one 

350 3-(lH-benzimi(lazol-2-yl)-4-{[2-(l-nielhy!pyrrolidin-2- 388.5 
yl)ethyl]amino}quinoIin-2(l H)-one 

351 4-aiTuno-3-(lH-benziniidazol-2-yl)-7-mcthylquinolin- 291.3 
2(lH)-one 

352 4-anuno-3-(lH-benzimidazo!-2-yl)-7-chloroquuiolui-2(lH)- 311.7 
one 

353 4^anniro-3-(lH-benziniidazol-2-yl)-6-diloroquinolLn-2(lH)- 311.7 
one 

354 4-ainino-3-I6-(3-anunopynoIidin-l-yl)-lH-benzimidazol-2- 361.4 
yl]quinolin-2(l H)-one 

355 3-(lH-benzimidazol-2-yl>4-(die^ytamino)quinolin-2(lH)- 333.4 
one 

356 3-(lH-benzimidazol-2-yl)-4-(l,2- 320.4 
dimethylhy drazino)quinolin - 2( 1 H)-one 

357 4-ainino-3-[5-(trifkoromethyl)-lH-benzimidazol-2- 345.3 
yl]quinolin-2(l H)-one 

358 4-amino-3-(5,6-dichloro-lH-benzimidazol-2-yl)quinolin- 346.2 
2(lH)-one 

359 4-(3-aminopyiTOlidin- 1 -yl)-3-(5-morpholin-4-yI- 1 H- 43 1 .5 
benzimidazol-2-y l)quinolin-2 ( 1 H)-one 

360 4-amino-5-fluoro-3-(5-methyl-lH-benziinida2ol-2- 309.3 
yl)quinolin-2(l H>one 

361 4-anuno-3-(lH-benziirudazol-2-yl)-o-^^ 322.3 
one 

362 4-anuno-3-(4-metiiyl-lH-benzimidnzol-2-yl)quinolin- 291.3 
2(lH)-one 

363 4-amino-3-(6-ethoxy-lH-benzimidazol-2-yl)quinolin- 321.4 
2(lH)-one 

364 4-ainino-3-(7-hydroxy-lH-benzimidazol-2-yl)quinoliii- 293.3 
2(lH)-one 

365 4-anuno-3-(6-tert-butyl-lH-beiizimio^ol-2-yl)quinoliii- 333.4 
2(lH)-one 

366 2^4-aniino-2^xo-l,2-diliydroquinoliii-3-yl>lH- 302.3 
benzimidazole-5 -caibonitril e 

367 4-anuno-3-(5,6-dlmethyMH-benzin^ 305.4 
2(lH)-one 

368 4-amino-3-(4^-dimethyl-lH-benziinidazol-2-yl)quinolin- 305.4 
2(lH)-one 

369 4-amino-6-chJoro-3-(5-methyl-lH-benzimidazol-2- 325.8 
y|)quinolin-2(l H)-one 

370 4-ainino-3-(lH-benzinndazol-2-yl)-6,8-dichloToqiiinolin- 346.2 
2(lH)-one 

371 4-amino-3-(l H-benzinn'dazol-2-yI>5-cfaloroquinolin-2(l H>- 311.7 
one 

372 2-(4-anuno-2-oxo-l,2^ihydjoqiunolin-3-ylVN,N-dimetliyl- 348.4 
lH-benzimidazole-5-cajboxamide 
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TABLE 3-continued 




Table of Examples 339-1273. 








LC/MS 






m/z 


Example 


Name 


(MH*) 


373 


4- ami no-3 - { 5- [3 - (dimethy lamino)pyrro lidin- 1 -y 1 ]- 1 H- 


389.5 




benzimidazol-2-y l}quinolin-2( 1 II)-one 




374 


4-amino-3-(6-methoxy-5-methyl- 1 H-benzimidazol-2- 


321.4 




yl)quinolin-2(lH)-one 




375 


2-(4-amino-2-oxo- l,2-dihydroquinolin-3-y))-l H- 


319.3 




benzirnidazole-6-carboxiiuidamide 




376 


4- amino- 7- (3 -am inopheny 1 )-3- ( 1 H-benzimidazol- 2- 


368.4 




yl)quino!in-2( 1 H)-one 




377 


4-amino-3-(lH-benzimidazol-2-yl)-7-thien-2-ylquinolin- 


359.4 




2(lH)-one 




378 


4-ajnino-3-(5-thieii-3-yl-lH-benzirnidazol-2-yl)quiriolin- 


359.4 




2(lH)-one 




379 


4-amino-3-(lH-benzimidazol-2-yl)-7-thien-3-ylquinolin- 


359.4 




2(lH)-one 




380 


4- { [( 1 S ,2 R)- 2- aminocy cloh exyl ] am ino } - 3* (5 -morphol in-4- 


459.6 




yl- 1 H-benzimidazoI-2-yl)quinolin-2(l H)-one 




381 


4- { [(1 R,2R)- 2-aminoc>xiohexy l]amino}-3-(5-morphol in-4- 


459.6 




yl- 1 H-benzimidazol-2-yl)quinolin-2(l Il)-one 




382 


4-{[(lS,2S)-2-aminocyclohexyl|amino}-3-(5-moiphoJin-4- 


459.6 




yl- 1 H-benzimidazoI-2-yl)qumolin-2(l H)-one 




383 


4-amijio-3-{5-[(2R,6S)-2,6-dimethylmorpholin-4-yl]-lH- 


390.5 




benzirnidazol-2-yl}quinolin-2(lH)-one 




384 


3-(lII-benzimidazol-2-yl)-4-morpholin-4-yIquinoIin-2(lII)- 


347.4 


385 


one 

3-(lH-benzimidazol-2-yl)-4-(piperidin-3-ylamino)quinoIiii- 


360.4 




2(lH)-one 




386 


4-(!-azjibieyclo[2.2.2]ocl.-3-ylamino)-3-(5-chlon)-lH- 


420.9 




benzimidazol-2-yl)quinolin-2(lII)-one 




387 


4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-6-chJoro-3-(5- 


434.9 




methyl- 1 H-benzimidazol-2-yl)quinolin-2(l H)-one 




388 


6-chloro-3-(5-methyMH-benzimidazol-2-yI)-4-(piperidin- 


408.9 




3-ylamino)quinolin-2(lH)-one 




389 


3-(lH-benzimidazoI-2-yl)-4-[(2- 


321.4 




hydroxyethyl)amijio]quino!in-2( 1 HVone 




390 


3-(lH-benzimidazol-2-yl)-6-chloro-4-(piperidin-3- 


394.9 




ylamino)quinolin-2(lH)-one 




391 


3-(lH-benzimidazol-2-yl)-6-chIoro-4-{[(lS)-l- 


421.9 




cyclohexylethyl]amino}quino!in-2(lH)-one 




392 


3-(lH-benzimidazol-2-yl)-6-chloro-4-[(piperidin-3- 


408.9 




ylmethyl)ammo]quinolin-2( 1 H)-one 




393 


3-( 1 H-benzimidazol-2-yl)-6-chloro-4-(pyridin-4- 


388.8 




ylamino)quinolin-2(lH)-one 




394 


3-(lH-benzimidazol-2-yl)-6-chloro-4-[(piperidin-4- 


408.9 




y Imethy l)amino] quinol i n- 2 ( 1 H)-one 




395 


3- ( 1 H- benzimidazol-2-yl)- 6-chloro-4- [(2 -morpholin-4- 


424.9 




ylethyl)amino]quinolin-2(l H)-one 




396 


3- ( 1 H- benzimi dazo 1-2 - yl)- 6- chloro-4- 


393.9 




(cyclohexylammo)quinolin-2(l H)-one 




397 


3-(lH-benzimidazol-2-yl)-6-chloro*4-{ [3-(l H-imidazoM - 


419.9 




yl)propy ljamino} quinol i n- 2 ( 1 H)-one 




398 


3- ( 1 H- benzimi dazol-2 -y 1)- 6-chloro-4- { f 2- 


382.9 




(dimethy!amino)ethyl]amino}quinolin-2(lH)-one 




399 


3- \ l n - benzimi dazo \-l -yl)- o-cnloro-4- 


407.9 




{(cy c 1 o hexy Imethy 1 )ami no ] qu ino 1 in- 2 ( 1 H ) -one 




400 




395 9 




ylmethyl)amino]quinolin-2(l H)-one 




401 


3-( 1 H -benzimi dazol-2- yl)- 6-chloro-4- [(pyrid in-4- 


402.9 




ylnietbyl)amino]quinolin*2(l HVone 




402 


3-(lH-benzimidazol-2-yl)-6 ) 7-difluoro-4-(piperidin-3- 


396.4 




ylamino)quinolin-2(lH)-one 




403 


4-[(3S)-l-azabicyclo[2.2.2]oct-3-yIaminol-3-(lH- 


465.4 




benzimidazol-2-yl)-6-bromoquinolin-2( 1 H)-one 




404 


3- ( 1 H- benzimi dazol-2 -yl)- 6- fluoro-4-(pi peridin-3- 


378.4 




ylaraino)quinolin-2 ( 1 H)-one 




405 


4-[(3S)-l-azabic>-cloI2.2.2]oct-3-ylamino]-3-(lH- 


400.5 




benzimi dazol - 2 -y l)-6- methylquino lin- 2 ( 1 H)-one 




406 


4-[(3S)-l-azabic>xlo[2J.2]oct-3-ylaminoJ-3-(lH- 


404.5 




benzimidazol-2-yl)-6-fluoroquinol in-2( 1 H>one 




407 


4-ami no-3- [6-(4-methy Ipiperazin- 1 -y I )- 1 H - benzimidazol- 2 - 


417.5 




yl]- 1 -propyl quinolin-2 ( 1 H)-one 




408 


3-( 1 H-benzimidazol-2-yl)-6-chloro-4- {((1 -ethylpyirol idin-2- 


422.9 




yl)methyl]amino}quinolin-2(l H)-one 
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TABLE 3 -continued 



Table of Examples 339-1273. 

LC/MS 
m/z 

Example Name (MH*) 

409 3-(lH-benzirnidazol-2-yl)-6-ch]oro-4-{[3-(2-oxopyrrolidiji- 436.9 
l-yl)propyl]amino}quinolin-2(l H)-one 

410 3-(lH-benziniidazol-2-yl)-6-chloro-4-((piperidui-2- 408.9 
ylmethyl)amino]quinolin-2(lH)-one 

411 3-(lH-benzimidazol-2-yl)-6-chloro-4-(4-methyl-l,4- 408.9 
diazepan-l-yl)quinolin-2-(lH)-one 

412 3-(lH-benzimidazol-2-yl)-6-chloro-4-[(pyridui-3- 402.9 
ylmethyl)amino]quinolin-2( 1 H)-one 

413 4-ajulino-3-(lH-benzimidazol-2-yi)-6-chloroquinoUn- 387.8 
2(lH)-one 

414 3-(lH-benziim(lazolO-yl)-6-ch!om-4-{[(5-methylpyrazin-2- 417.9 
yl)methyl]amino}quinolin-2(l H)-one 

415 3-(lH-benzimidazol-2-yl)-6-chloro-4-(piperidin-4- 402.9 
ylamino)quinolin-2(lH)-one 

416 3-(lH-benzimidazol-2-yl)-6-chloro-4-{[2-(l- 422.9 
methylpyiroHdin-2-yl)ethyl]amino}quinoliii-2( 1 H)-one 

417 3-(lH-benzimidazol-2-yl)-4-[(lH-benzimidazol-5- 441.9 
ylmethy l)amino] - 6-chloroquinolin-2(l I I)-one 

418 3-(lH-benzimidazol-2-yl)-6-chloro-4-(piperidin-4- 394.9 
ylamino)quinolin-2(lH)-one 

419 3-(lH-benzirnidazol-2-yl)-6-chloro-4-[(4- 409.9 
hydroxycydohexyl)ainino]quinolin-2(lH)-one 

420 4-[(3S)-l-azabic>xlo[2.2.2]oct-3-ylamiiio]-3-(lH- 404.5 
benziini(lazol-2-yl)-5-ftuoroquiiiolin-2( 1 H>one 

421 S-ClH-benzirnidazol^-yO-e^-dimelhyl-^CpiperidinO- 388.5 
y lamino)quinolin-2 (1 H)-one 

422 3-(lH-benzitnitlazol-2-yl)-5-nnoro-4-(pipcridin-3- 378.4 
ylamino)quinoIin-2(lH)-one 

423 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 414.5 
benzimidazol- 2 -yl)-6, 8 -dimethylqumolin-2(lH)-one 

424 4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 414.5 
benzimidazol-2-yl)-6,8-dimeUiylquinolin-2(lH)-oue 

425 4-[(3R)-l-azabicyclo[2.2.2]oct-3-yIamuio]-3-(lH- 420.9 
bcnziini(iazol-2-yl)-7-chloroquinolin-2(lH)-onc 

426 3-(lH-benzimidazol-2-yl)-6-chloro-4-((2-piperidin-l- 422.9 
ylethyl)amino]quinolin-2(l H)-one 

427 4-({2-[(4-amino-5-nitropyridiii-2-yl)amiiio]ethyl}amino)-3- 491.9 
(1 H-benzimidazol-2-yl)-6-chIoroquinoIin-2(l H>one 

428 3-(lH-benziniidazol-2-yl)-6-chloit>-4-({2-[(5-iiitropyridiji-2- 476.9 
yl)ammo]ethy!}amino)quinolin-2(lH)-one 

429 3-(lH.benzimidazol-2-yl)-4-[(lH-beiizunidazol-2- 441.9 
ylmethyl)amko]-6-chloioquinolin-2(l H)-one 

430 3-(lH-benzimidazol-2-yl)-6-chloro-4-(2,5- 392.9 
diazabicyclo[2.2.1]hept-2-yl)qumolin-2(lH>one 

431 3-(lH-bcnzimidazol-2-yl)-6-cMoro-4-[(2-{[5- 499.9 
(trifluofomethyOpyridin- 2-yl]amino }ethy l)amino]quinolin- 

2(lH)-one 

432 4-[(3S)-l-azabicyclo(2.2.2]oct-3-ylamino}-3-(lH- 400.5 
benzmiiclazol-2-yl>7-niethyiquinolin-2(l H)-one 

433 4-((3R)-l-azabicyc!o[2.2.2]oct-3-ylamino]-3-(lH- 400.5 
benzimidazol- 2-y l)-7-raethyiqui no lin- 2 ( 1 H)-one 

434 3-(lH-benzinudazol-2-yl)-7-chloro-^{[(2R)-pyrTolidiD-2- 394.9 
ylmethyl]amino}quinolin-2(l H)-one 

435 3-(lH-ocnziniidazol-2-yO-6-cliloro-4-[(pyiTolidiii-2- 394.9 
yuriethyl)aniino)quinolin-2( 1 H)-one 

436 6-[(2-{[3-(lH-benzimidazol-2-yl)-6-chloro-2-oxo-l^- 474.9 
dihydJoquinolin-4-y 1 Jamino} ethyl)amino)nicotinamide 

437 3-(lH-benziniidazol-2-yl)-6-chloro-4-(pyiTolidia-3- 380.8 
ylamino)quinolin-2(lH)-one 

438 4-{[(2R)-2-animobutyllamiiio}-3-(lH-benzimidazol-2-yl)-6- 382.9 
chloroquinolin-2( 1 H)-one 

439 4-{((2S)-2-amiiio-3-phenylpropyl]amiiio}-3-(lH. 444.9 
benzimidazol- 2 -y I)-6-chloroquinolin- 2 ( 1 H)-one 

440 4-[(4-aminocyclohexyl)anunoJ-3-(lH-benzimidazol-2-yl>-6- 408.9 
chJoroquinolLn-2( 1 H)-one 

441 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamiDo)-3-(lH- 512.4 
benzimidazol-2-yl)-6-iodoquinolin-2(l H)-one 

442 4-[(3S>l-azabic>'clo[2.2.2]octO-ylamino]-3-(lH- 512.4 
benzimidazol- 2-y l)-6-iodoquino lin- 2(1 H)-one 

443 3-(lH-ben2inii(lazo]-2-yl)-67Klimemoxy-4-(pipcridin-3- 420.5 
ylamino)quino Un-2 ( 1 H)-one 

444 4-[(3R)-l-azabicyclo[2.2.2]oct-3-yIamino]-3-(lH- 446.5 
benzimidazol-2-yl)-6,7-dimethox>quinolin-2( 1 H)-one 
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445 4-[(3S)-l-azabic>xlo[2.2.2]oct-3-ylamino]-3-(lH- 431.5 
benzimidazoI-2-y l)-6-nitroquinolin-2( 1 H)-one 

446 3-(lH-benzimidazol-2-yl)-6-iodo-4-(piperidin-3- 486.3 
ylamino)quinolin-2(lH)-one 

447 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamijio]-3-(lH- 420.9 
berr/iinubr/ol-2-yl)-5-chloroquino!in-2(lH)-one 

448 3-(lH-benzimidazol-2-yl)-6-chloro-4-{[(l-piperidin-4-yl- 525.0 
1 H-benzimidazol-6-yl)methyl]ammo}quinolin-2(l H>one 

449 3-(lH-benzimidazo!-2-yl)-6-methyl-4-[(piperidin-3- 388.5 
ylmethy l)amino]quinoIin-2( 1 H)-one 

450 3-(tH-be[r/.i[nidazol-2-yl)-6-melhyl-4-(piperidin-4- 374.5 
ylamino)quinolin-2( 1 H)-one 

451 3-(tH-bcnzimidazoI-2-yl)-6-methyl-4-[(pipcridin-4- 388.5 
ylmethyl)amino|quinolin-2(l H>-one 

452 3-(lH-benzimidazol-2-yl)-6-methyl-4-[(piperidin-2- 388.5 
ylmethyl)amino]quinolin-2(lH)-one 

453 4-{[4-(2-ammoethoxy)benzyl]amino}-3-(lH-benzimidazol- 460.9 
2-yI)- 6-ch loroqu ino lin-2 ( 1 H)-one 

454 4-{[2-(2-aminoethoxy)benzyl|amino}-3-(lH-benzimidazol- 460.9 
2-yl)-6-chloroquino lin-2 (1 H)-one 

455 4-(l-azabicyclo[2.2.2]oct-3-ylamino)-3-(5-hydroxy-lH- 402.5 
benzitnidazol-2-yl)quinolin-2(lH)-one 

456 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-ylamino]-3-(lII- 411.5 
benzimidazol-2-yl)-2-oxo- 1 ,2-dihydroquinoline-6- 

carbonitrile 

457 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 418.5 
benzimidazol^-yl^J-tlihydroxyquinolin^ClHVone 

458 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-ylamino]-3-(lH- 418.5 
bcnzimidazol-2-yl)-6.7-dihydroxyquLnolin-2(lH)-onc 

459 4-[(3R)-l-azabicyclof2.2.2]oct-3-ylaminol-3-(lH- 430.5 
benzimidazol-2-yl)-2-oxo- 1 ,2-dihydroquinoline-6- 

carboxylie acid 

460 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamijio]-3-(lH- 404.5 
benzimidazol-2-y l)-7-fluoroquinolin-2( 1 H)-one 

461 4-[(3b>l-azabicyclo|2.2.2)oct-3-ylaminoJ-3-(lH- 404.5 
benzimidazol-2-y l)-7-fluoroquinolin-2( 1 H)-one 

462 2-(4-amino-2-oxo-l -propyl- l^-dihydroquinolin-3-yl)-lH- 344.4 
benzirnidazole-6-carbonitrile 

463 tert-butyl4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3- 567.7 
( 1 H- benzi midazol- 2 -y l)-2 -oxo- 1 , 2-d ihydroquinol in- 6-y 1] - 
3,6-dihydropyridine- 1 (2H)-carboxylate 

464 tert-butyl4-[4-[(3S)-l-azabicycIo[2.2.2]oct-3-ylamino]-3- 567.7 
( 1 H- benzi midazo I - 2-y l)-2 -oxo- 1 , 2-d i liy droqu i nol i n-6-y I]- 
3,6-dihydiopyridine- 1 (2H)-carboxylate 

465 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 467.6 
benzimidazol-2-yl)-6-(l ,2,3 ,6-tetrahydropyridin-4- 

yl)quinol in-2( 1 H)-one 

466 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-ylamino]-3-(lH- 468.6 
benzimidazol-2-yl)-6-lhien-2-ylquinolin-2(lH)-one 

467 4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(l H- 467.6 
benzimidazol-2-yl)-6-(l ,2 ,3 ,6-tetrahydropyridin-4- 
yl)quinolin-2(lH)-one 

468 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-y!amino]-3-(lH- 498.5 
benziniidazol-2-yl)-6-(2,4-dif^orophenyl)quinoJin-2( 1 H)- 

one 

469 tert-butyl 2-[4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamuio]-3- 551.7 
(1 H-benzimidazol-2-yl)-2-oxo- 1 ,2-dihydroquinolin-6-yl]- 

1 H-pyrrole- 1 -carboxylate 

470 tert-butyl 2-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3. 551.7 
(1 H-bcnzimidazol-2-yl)-2-oxo- 1 ,2-dihydroquinolin-6-yl]- 

1 H-pyrrole- 1 -carboxylate 

471 4-[(3S)-l-azabic>'clo[2.2.2]oct.3-ylamuio]-3-(lH- 463.6 
benzimidazol-2-y l)-6-pyridin-2-ylquinolin-2( 1 H>one 

472 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 468.6 
benzirnidazol-2-yl)-6-thien-2-y!quinolin-2(l H)-one 

473 4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 498.5 
benziinida2ol-2-yl)-6-(2,4-difluorophenyl^uinolin-2(lH)- 

one 

474 4-[(3R)-l-azabicyclo[2.2.2Joct-3-ylamino]-3-(lH- 468.6 
benziirudazol-2-yl)-6-thien-3-ylquinolin-2(lH)-one 

475 4-[4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 487.6 
benzimidazol-2-yl)-2-oxo- 1 ^-dihydroquinolin-6- 

yl]benzonitrile 
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476 4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 497.0 
benziniida2ol-2-yl)-6-(2-chlorophenyl)quinoliii-2(lH)-one 

477 4-[(3R)-l-azabicyclol2.2.2]oct-3-ylaminoJ-3-(lH- 530.6 
benzimidazol- 2 -y l)-6- [2 - (triftuoromethyl)pheny 1] quino lin- 

2(lH)-one 

478 4-[(3R)-l-azabic;yclo[2.2.2]oct-3-ylamtno]-3-(lH- 492.6 
benziniidazol-2-y l)-6-(3-mcthox>phenyl)quinolin-2< 1 H)- 

one 

479 4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 463.6 
benzimidazol- 2-y l)-6-pyridin- 3-ylquinolin-2( 1 H )-one 

480 4-((3S)-l-azabic>-clo[2.2.2]ocl-3-ylamino]-3-(lH- 463.6 
benziniidazol-2-yl)-6-pyridin-4-ylquinolin-2(l H)-one 

481 4-[(3S)-l-azabicydo[2.2.2]oct-3-ylamino]-3-(lH- 430.5 
benzimidazol- 2-yl)- 2 -oxo- 1 ^-dihydroquinoline-6- 

carboxylic acid 

482 3-(5-hydroxy-lH-benzimidazol-2-yl)-4-(piperidin-3- 376.4 
ylamino)quinolin-2(lH)-one 

483 4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylammo]-3-(lH- 400.5 
benzimidazol-2-yI)-8-meihylquinolin-2(lH)-one 

484 4-[(3S)-l-azabic>-clo[2.2.2]oct-3-ylamino]-3-(lH- 497.0 
benzimidazol- 2 -y l)-6-(2 -chlorophenyl)quinolin-2(l H)-one 

485 4-t(3S)-l-azabic>clo[2.2.2]oct-3-ylainino]-3-(lH- 530.6 
benzimidazol-2-yl)-6-[2-(triftuoromethyl)phenyl]quinolin- 

2(lH)-one 

486 4-[4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 487.6 
benzimidazol- 2-y I)- 2 -oxo- 1 .2-dihydroquinolin-6- 

yljbenzonilrile 

487 4-[(3S)-l-azabic>cIo[2.2.2]oct'-3-ylamino]-3-(lH- 468.6 
bcnzimidazol-2-yl)-6-thicn-3-yIquinolin-2(l H)-onc 

488 4-[(3R)-l-azabicyclo[2.2.2]oct-3-y|aminol-3-(lH- 463.6 
benzimidazol- 2-y l)-6-pyridin-4-ylquinolin-2( 1 H)-one 

489 4-((3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 492.6 
benzimidazol- 2-y l)-6- (2 -niethoxyphenyl)quinolin-2( 1 H)- 

one 

490 4-[(3R)-l-azabicycIo(2.2.21oct-3-ylamino]-3-(lH- 476.6 
benzimidazol-2-yl)-6-(2-meihylphenyl)quinolin-2( 1 H)-one 

491 6-(3-acetylphenyl)-4-[(3R)-l-azabicyclo[2.2.2]oct-3- 504.6 
ylamino] -3 - ( 1 H- benzimidazol- 2 -y l)quinolin-2 ( 1 H )-one 

492 6-(4-acetylphenylH-((3R)-l-azabicyclof2.2.2]oct-3- 504.6 
ylamino] -3 - ( 1 H- benzimidazol-2 -y l)quinolin-2 ( I H)-one 

493 4-[4-[(3R>l-azabicyclo[2.2.2]oct-3-yliimino]-3-(lH- 506.6 
benzimidazol-2 -yl)-2- oxo- 1 ,2-dihydroquinolin-6-yl] benzoic 

acid 

494 N-{3-{4-[(3R>l-azabic>xlo[2.2.2]oct-3-ylamino]-3-(lH- 519.6 
benzimidazol-2-yl)-2-oxo- 1 ^-dihydroquinolin-6- 

yl ] pheny 1 } acet amide 

495 4-[(3R)-l-azabicyc!o[2.2.2]oct-3-ylamino]-3-(lH- 498.5 
benzimidazol- 2-y l)-6-(2,6-dimioropheiiyl)quinolin-2( 1 H> 

one 

496 4-[(3R)-l-azabicyc!o[2.2.2]oct-3-ylamino]-3-(lH- 506.6 
benzimidazol- 2 -yl)-6-( 1 3 -benzodi oxol- 5-yl)quinolin- 

2(lH)-one 

497 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 497.0 
benzinudazol-2-yl)-6-(4-cliloropheiiyl)qiiiiK>Un-2(l H)-one 

498 4-[4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 490.6 
benzimidazol- 2-y l)-2-oxo- 1 ^-dihydxoquinolin-6- 

yljbenzaldehyde 

499 4-[(3R>l-azabicyclo[2.2.2]oct-3-yIamino}-3-(lH- 508.7 
benzimidazol- 2-y l)-6- [4-(methy Ith io)phenyl]qui nol in-2(l H)- 

one 

500 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 505.6 
benzimidazol- 2-y l)-6- [4-(dimethyl amino)pheny I] quino lin- 

2(lH)-one 

501 4-[(3R>l-azabicyclo[2.2.2]oct-3-yiamino]-3-(lH- 515.0 
benzimidazol-2-yl)-6-(4-cJUoro-2-miorc^henyl)quinolin- 

2(lH)-one 

502 4-l(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 531.5 
benzimidazol- 2-y l)-6- (2 ,4-dichl oropheny l)quinol in- 2( 1 H>- 

one 

503 4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 462.6 
benzimidazol- 2-yl)-6-phenylquinolin-2(l H)-one 

504 3-(lH-benzinu(iazol-2-yl>-6-cmoro^[(l-ethylpiperioUn-3- 422.9 
yl)amino]quinolin-2(l H)-one 
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505 l-[4-[(3R)-l-a2abicyclo[2.2.2]oct-3-yIamino]-3-(lH- 530.6 
benzimj dazol- 2-y I)- 6- fluoro- 2 -oxo- 1 2 -d ihydroqu inolin-7- 
yl]piperidine-4~caiboxamide 

506 ethyl l-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 559.7 
benzimidazol-2-yl)-6-fluoro- 2-oxo- 1,2-d ihydroqu inolin-7- 
yl]piperidine-4-carboxylate 

507 l.[4-((3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 530.6 
benzimidazol-2-yl)-6-fluoro- 2-oxo- l^-dmydroquinolin-7- 
yl]piperidine-3-carboxamide 

508 ethyl l-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylanuno]-3-(tH- 559.7 
benzitnidazol-2-yl)-6-Huoro-2-oxo-l T 2-dihydmquinolin-7- 

yl ] piperidine- 3-carboxy late 

509 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 470.5 
benzimidazol-2-yl)-6-fluoro-7-(lH-imidazol-l-yl)quinolin- 

2(lH)-one 

510 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylaminoj-3-(lH- 490.6 
benziniidazol-2-yl)-7-{[2-(dimethyIamino)ethyl]amino}-6- 
fluoroquinolin-2(l H)-one 

511 4-[(3R)-l-azabicyclo[2.2.2Joct-3-ylamino3-3-(lH- 489.6 
benzimidazol-2-yl)-6-fluoro-7-morpholin-4-ylquinolin- 

2(lH)-one 

512 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylajnino]-3-(lH- 447.5 
benzimidazol-2-yl)-7-(dimethylamino)-6-fluojoqumoliii- 

2(lH)-one 

513 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylammo]-3-(lH- 465.4 
benzimidazoI-2-y l)-7-bromoquinolin-2( 1 H)-one 

514 l-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-y!ajnino]-3-(lH- 531.6 
benzimidazol-2-yl)-6-fluoro-2-oxo- 1 ,2-dihydroquinolin-7- 
yI]pipcridmc-4-carboxy!ic acid 

515 l-[4-[(3R)-l-azabicyclof2.2.2]oct-3-ylamino]-3-(lH- 531.6 
benzimidazol-2-yl)-6-fluoro-2-oxo-l v 2-dihydroquinolin-7- 
yljpiperidine- 3-carboxy lie acid 

516 methyl4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylammo]-3- 520.6 
(lH-bcnzimidazol-2-yl)-2-oxo-l,2-dihydroquinolin-6- 

yljbenzoate 

517 4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 505.6 
benzimidazol-2-yl)-7-chloro-2-oxo- 1 ,2-dihydroquinolin-6- 
yljbenzamide 

518 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 540.7 
benzimidazol-2-y l)-6- [4- (methylsulfony l)phenyl]quinolin- 

2(lH)-one 

519 methyl 3-amino-4-[4-[(3R>l-azabicyclo[2.2.2]oct-3- 535.6 
ylajnino]-3-(lH-benzimidazol-2-yl)-2-oxo-l,2- 

dihydroquinol in- 6-yl Ibenzoate 

520 4-[4-[(3R)-l-azabicyclo[2.2.2Joct-3-ylainiDo)-3-(lH- 541.0 
benzimidazol-2-yl)-7-chloro-2-oxo- 1 ,2Kiihydroquinolin-6- 

yl] benzoic acid 

521 N-{3-[4-t(3R>l-azabicyc!o[2.2.2]oct-3-ylamino]-3-(lH- 554.1 
benziniidazol-2-yl)-7-cnloro-2-oxo- 1 ,2-dihydroquinolin-6- 
yl]phcnyl}acet amide 

522 6-(3-acetylphenyl)-4-f(3R)-l-azabicyclof2.2.2]oct-3- 539.0 
ylamino]-3-(l H-benzirnidazol-2-yl)-7-chloroquinolin-2(l H)- 

one 

523 4-[(3R)-l-azabicyclo(2.2.2]oct-3-ylamino]-3-(lH- 527.0 
benzinnd^ol-2-yl>7-chloro-6-(2-methoxyphenyl)quinolin- 

2(lH)-one 

524 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 565.9 
benzimidazol- 2-y l)-7 -chloro- 6-(2 ,4- 

dichlorophenyl Jquinolin- 2( 1 H )-one 

525 6-(4-acetyiphenyl)-4-[(3R)-l-azabicyclo|2.2.21oct-3- 539.0 
ylammo]-3-(lH-benzimidazol-2-yl)-7-chloroquinolin-2(lH)- 

one 

526 4-[4-((3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 540.0 
benzimidazol-2-yl)-7-chloro-2-oxo- 1 ,2-dihydroquinoIin-6- 
yl]benzamide 

527 methyl 4-[4-[(3R)-l-azabicyclop.2.2]oct-3-ylamino]-3- 555.0 
(1 H-benzimidazol-2-yl)-7-chloro-2-oxo- 1 ,2- 

dihydroquinol in- 6-y I Jbenzoate 

528 4-[(3R>l.a2abicyclo[2.2.2]oct-3-ylamino]-3-(lH- 504.6 
benzimidazol-2-yl)-7-[[2- 

(d imethy lamino)ethyl] (methyl)ami no>6-ftuoroqu inol in- 
2(lH)-one 
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529 4-[(3RH-azabicyclo[Z2.2]oct-3 -yiamino]-3-(lH- 491.6 
benzimidazol-2-yl)-6-ftuoro-7-((3- 
methox>-propyl)aminoJquinolin-2 ( 1 H)-one 

530 N-{(3R)-l-{4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3- 530.6 
( 1 H - benzimidazol- 2 -y l)-6- fluoro- 2-oxo- 1 ,2- 
dihydroquinolin-7-yl)pyrrolidin-3-yl}acctainide 

531 4-[(3RVl-azabicyclo[2.2.2)oct.3-ylamiiio]-3-(lH- 544.6 
benzimidazol-2-yl)-6-ftuoro-7-{[3-(2-oxopyrrolidui-l- 

yl)propy l]amino}quinolin-2( 1 H)-one 

532 4-[(3R)-l-azabicYclo[2.2.2]oct-3-ylammo]-7-azepan-l-yl- 501.6 
3-(lH-bcnzimidazol-2-yl)-6-fluoroquinolin-2(lH )-one 

533 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 469.5 
bcnzimidazol-2-yl)-6-fiuoro-7-(l H-pyrrol- 1 -y|)quinolin- 

2(lH)-one 

534 4-[(3RVl-azabicyclo[2.2.2]oct-3-ylamiiio]-3-(lH- 484.5 
benzimidazol-2-yl)-6-ftuoro-7-(2-methyl- 1 H-imidazol- 1 - 
yl)quinolin-2(lH)-one 

535 4-[(3R>l>azabicycIo[2.2.2]oct-3-ylamiDo]-3-(lH- 473.6 
benzimidazol-2-yl)-6-ftuoro-7-pyrrolidin- 1 -ylquinolin- 

2(lH)-one 

536 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamiiio]-3-(lH- 487.6 
benzimidazol-2-yl)-6-fluoro-7-piperidin-l-ylquinolin-2(lH)- 

one 

537 4-[(3R)-l-azabjcyc!o[2.2.2]oct-3-ylamiiioJ-3-(lH- 502.6 
benzimidazol-2-yi)-6-ftuoro-7.(4-methylpiperazin- 1 - 

yl)quinolin- 2( 1 H)-one 

538 4-[(3R)-l-azabicyc!o(2.2.2]oct-3-ylamino]-3-(lH- 477.6 
benzimidazol- 2 -y l)-6- ftuoro- 7- [(3- 
hydroxypropyl)aminoJquinolLn-2(l H)-onc 

539 4-f(3R)-l-azabicyc!of2.2.2]oct-3-ylamiiiol-3-(lH- 506.0 
benzimidazol- 2 -y l)-6-chlon> 7-morphol in-4-y Iquinol in- 

2(lH)-one 

540 4-[(3R>l-azabicyclo[2.2.2]oct-3-y|amino)-3-(lH- 519.1 
bcDzimidazol- 2 -y l)-6-chloro-7-(4-methyl pipcrazin- 1 - 
yl)quinolin-2(lH)-one 

541 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 504.0 
benzimi dazol- 2-y l)-6-chlon>- 7-piperidin- 1 -ylqu Lnol in- 

2(lH)-one 

542 4-[4-[(3R>l-azabicyclo[2.2.2]oct-3-yIamino]-3-(lH- 506.6 
benzimidazol- 2-y l)-2 -oxo- 1 r 2-dihy droqu ino lin- 7-y Ijbenzoic 

acid 

543 4-[(3R)-l-azabicyc!o[2.2.2]oct-3-ylamino)-3-(lH- 531.5 
benzimidazol- 2 -yl)-7- (2 ,4-dichlorophenyi)quinolin- 2( 1 H )- 

one 

544 4-[(3R>l-azabicyclo(2.2.2]oct-3-ylamino)-3-(lH- 429.5 
benzimidazol- 2 -y l)-7- (dimethy lamino)quinol i n- 2( 1 H>one 

545 7-(4-acetylphenyl)-4-((3R>-l-azabicyclo[2.2.2]oct-3- 504.6 
yiamino]-3-(l H-benzimidazol-2-yl)quinolin-2( lH)-one 

546 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylaminoJ-3-(lH- 476.6 
benzimidazol-2-yl)-7-(2-methylpbenyl)quinolin-2{ 1 H)-one 

547 7-(3-acetylphenyl>4-(OR)-l-azabicyclo[2.2.2]oct-3- 504.6 
ylamino )-3 -( 1 H- benzimidazol- 2 -yl)quinolin-2 ( 1 H)-one 

548 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 492.6 
benzinTidazol-2-yl)-7-(2-methoxyphenyl)quinolin-2(lH> 



549 



550 



551 



552 



553 



554 



555 



556 



3- (lH-benzuTndazol-2-yl)-6,7-difluoro-4-l(piperidin-2- 410.4 
ytmethy l)amino ] quinol in- 2( 1 H>one 

N-[3-(lH-beiizimida2ol-2-yl>6,7-dimioro-2-oxo-U- 371.3 
dihydroquinolin-4-y 1 ]gjycine 

N-[3-(lH-benzimidazol-2-yl>6,7-difhioro-2-oxo-l ,2- 385.3 
dihydioquinolin-4-yl )- bet a- alanine 

4- [(3 S)-l-a2abicyxlo|2.2.2]oct-3-ylaminol-3-(6-mioro-lH- 464.5 
benzimidazol- 2-y l)-6 ,7 -dimethoxyqu inol in- 2( 1 H)-one 

3-(6-fluoro- 1 H-benzimidazoI-2-yl)-6,7-dimethoxy-4- 438.5 
(piperiduv3-ylamino)quinolin-2(l H)-one 

3- (6-fiuojo- 1 H-benzimidazol-2-yl)-6,7-dimethoxy-4- 424.4 
(pynolidin-3-ylamino)quinoIin-2(l H)-one 

4- [(4-aminocyclohexyl)aminoJ-3-(6-fluoro-l H- 452.5 
benzimidazol-2-yl)-6,7 -dimethoxyqu inol in-2( 1 H)-one 

4- [ (3 R)- 1 -azabicyclo[2.2 .2 ]oct*3-ylamino]- 3- (6- Suoro- 1 H- 464.5 
benziniidazol-2-yl)-6,7-dimethoxyquinolin-2( 1 H)-one 
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557 4-[(3R)-l-azabicyc!o[2.2.2]oct-3-ylamino]-3-(lH- 461.6 
benzimidazol-2-yl)-7-[ethyl(methy!)amino]-6- 

fluoroquinolin-2(l H)-one 

558 4-[(3R)-l-azabicyc!o[2.2.2]oct-3-ylamino]o-(lH- 475.6 
benzimidazol-2-yl)-7-(diethylamino)-6-fliioroquinolin- 

2(lH)-one 

559 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamiiio]-3-(lH- 516.6 
benzimidazo!-2-yl)-7-[(3 R)-3-(dimethylamino)pyrrolidin- 1 - 

y 1 ] - 6- fluoroqu ino 1 in- 2 ( 1 H )-one 

560 7-(3.acetyl-lH-pyrroM-yl>4-[(3R)-l-azabicyclo[2.2.2]oct- 511.6 
3-ylainiiu)]-3-(lH-benzirnidazol-2-yl)-6-niioroquinolin- 

2(lH)-one 

561 ethyl 4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 534.6 
benzimidazol-2-yl)-2-oxo- 1 ,2-dihydroquinolin-6- 

yljbenzoate 

562 methyl 3- [4-[(3R)-l-azabicycIo[2.2.2]oct-3-ylamino]-3- 520.6 
(lH-benzimidazoI-2-yl)-2-oxo-l,2-dihydroquinolin-6- 

yljbenzoate 

563 4-[(3R)-l-azabicyclo|2.2.2]oct-3-ylamino|-3-(lH- 518.6 
benziniidazol-2-yl)-7-{[2-(diethylamino)ethyl]amiiio}-6- 
fluoroquinolin-2(l H)-one 

564 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 516.6 
benzimidazol-2-yl)-6-fluoro-7-[(2-pyrrolidiii- 1 - 
ylethyl)amino]quinolin-2(l H)-one 

565 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 530.7 
benzimidazo!-2-yl)-6-fruoro-7-[(2-piperidin-l- 
ylelhyl)ajnino]quinolin-2(lH)-one 

566 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamuio]-3-(lH- 504.6 
bcnzimidazol-2-yl)-7-{[3-(dimethylamino)propyl]amino}-6- 
fluoroquinolin-2(l H)-one 

567 N-(2-{[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 504.6 
beiizimidazol-2-yl)-6-fluoro-2-oxo-l r 2-diIiydroquiiiolin-7- 
yl]amino}ethyl)acetamide 

568 N-{l-[4-[(3R)-l-azabic>'clo[2.2.2]oct-3-ylammo]-3-(lH- 584.6 
benzimid^ol-2-yl)-6-fluoro-2-oxo-l^-dihydroquinolin-7- 

yl ] pyrro lidi n- 3-y 1 ) -2 ,2 ,2 -trifluoroacetamide 

569 3-{[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 472.5 
benzimidazol-2-yl)-6-ffuoro-2-oxo- 1 ,2-dihydroquinolin-7- 

yl] amino }propanenitrile 

570 4-[(3R)-l-azabicyclo[2.2.2]oct-3-yiamuio]-3-(lH- 463.5 
benzimidazol-2-yl)-6-ftuoro-7-[(2- 

hydroxyethy 1 )am ino]quinol in-2 ( 1 H)-one 

571 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 477.6 
benzimidazol-2-yl)-6-fluoro-7-[(2- 

methoxycthyl )amino] qu ino 1 in-2 ( 1 H)-one 

572 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 503.6 
benzimidazol-2-yl)-6- fluoro- 7-(3-hydroxypiperidin- 1- 
yl)quinolin-2(lH)-one 

573 4-[(3S)-l-azabic>xlo[2.2.2]oct-3-ylamino]-3-(lH- 504.6 
benzimidazol-2-yl)-7- [[2- 

(dimethylanuno)ethyl](methyl)amino]-6-fluoiDquinolin- 
2(lH)-one 

574 4-[(3S)-l-azabic>'clo[2.2.23oct-3-ylamino]-3-(lH- 504.6 
benzimidazol-2-y l)-7- { [3-(dimethyl amino)propy Ijamino }- 6- 
ftuoroquinol in-2( 1 H)-one 

575 4-[(3S).l-azabicyclo[2.2.2]oct-3-yIamino]-3-(lH- 518.6 
benzimidazol- 2 -y l)-7- { [2 -(diethy lamino)ethyl ] amino }- 6- 
fluoroquinolin-2(lH)-one 

576 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-ylamino]-3-(lH- 516.6 
benzimidazol-2-y l)-6-ftuoro-7- [(2-pyrrol idin- 1 - 
ylethyl)amino]quinolin-2(l H)-one 

577 4-t(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(l H- 530.7 
benzuTndnzol-2-yl)-6-fhioro-7-(3-hydroxypiperidin- 1 - 
yi)quinolin-2(lH)-one 

578 4-[(3S)-l-azabicyclo[2.2.23oct-3-ylamino]-3-(lH- 544.6 
bcnzimidazol-2-y l)-6- fluoro- 7- { [3- (2-oxopyrroI idin- 1 - 
yl)propylJamino}quinolin-2( 1 H]hone 

579 N-(2-{[4-[(3S)-l-azabicyclo[2.2JJoaO-ylamino]-3-(lH- 504.6 
benzimida2ol-2-yl)-6- fluoro- 2-oxo- 1 ^-dihydroquinolin- 7- 
yl]amino}ethyl)acetamide 

580 4-[(3S)-l-azabic>xlo(2.2.2]oct-3-yIamino]-3-(lH- 491.6 
benzimidazol-2-yl)-6-fluoro-7-[(3- 
methoxypropyl)aminojquinolin-2(l H)-one 
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581 4-[(3S)-l-azabic>xlo[2.2.2]octO-ylamino3-3-(lH- 477.6 
benzimidazol- 2 -y 1)- 6-ftuoro- 7- ((2- 
melhoxyeUiyl)amino]quinolin-2( 1 H)-one 

582 4-[(3S)-l-azabic>clo[2.2.2]oct-3->iamino}-3-(lH- 463.5 
benziniidazol-2-yl)-6-ftuoro-7-[(2- 

hydrox ye(hy I )axn i no]qu ino I i n-2 ( 1 H)-one 

583 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-ylamino]-3-(lH- 461.6 
benzimidazol- 2 -y !)♦ 7 - [ethyl(methyl)arnino]- 6- 

ftuoroquinolin-2(l H>one 

584 4-((3S)-l-azabic>clo[2.2.2]oct-3-ylamino]0-(lH- 475.6 
ben/imidazol-2-yl)-7-(diethylamino)-6-fluoroquinalin- 

2(lH)-one 

585 N-{(3R)-l-[4-[(3S)-l-azabicyclo[2.2.21oct-3-ylammo]-3- 530.6 
(1 H -benzimidazol -2-y I)- 6- ftuoro- 2-oxo- 1,2- 

dihydroquinol in- 7-yl jpynolid in- 3 -y 1 } acetamide 

586 N-{(3S)-l-[4-[(3S)-l-azabicyclo[2.2.23oct-3-ylamino]-3- 530.6 
(1 H-benzirrudazol-2-yl)-6-fluoro-2-oxo-l ,2- 

dihydroquinol in- 7-y 1 jpyrrol id in- 3 -y I } acetamide 

587 4-[(3S)-l-azabic>clol2.2.21oct-3-ylamino|-3-(lH- 516.6 
benzimidazol-2-yl)-7-[(3R)-3-(duTiethylaniino)pyiTolidin- 1 - 
yl]-6-ftuoroquinolin-2(l H)-one 

588 N-{l-[4-[(3S)-l-azabicyclo[2.2.2]oct-3-yla/Tiino]-3-(lH- 584.6 
benzimidazol- 2 -yl)-6- ftuoro- 2 -oxo- 1 ,2-dihydroquinolin-7- 

y I J py rrol idi n- 3- y ! } -2 .2 2 -tri fluoroacetamide 

589 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-ylamino]-7-azepan-l-yl- 501.6 
3-( 1 H-benzimidazol-2-yl)-6-ftuoroquinolin-2(l H)-one 

590 4-[(3S)-l-azabic)x!o[2.2.2]oct-3-ylamino]-3-(lH- 503.6 
benzinudazol-2-yl)-6-fhioro-7-(3-hydioxypiperidin-l- 
yl)quinolin-2(lH)-one 

591 3-{f4-f(3S)-l-azabicyclof2.2.21oct-3-ylaminol-3-(lH- 472.5 
benzimidazol- 2 -y l)-6- fhioro- 2-oxo- 1 ,2 -dihydroqu ino! in- 7- 

yl] aunino }propanen itrile 

592 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-ylamino]-3-(lH- 469.5 
benzimidazol-2-yl)-6-fluoro-7-(l H-pyrrol- l-yl)quinolin- 

2(lH)-one 

593 7-(3-acetyl-lH-pyrrol-l-yl>4-[(3S)-l-azabicycIo[2.2.2]oct- 511.6 
3-ylaminol-3-(lH-benziniidazoi-2-yl)-6-fluoroquinolin- 

2(lH)-one 

594 4-((3S)-l-azabicyclo(2.2.2]oct-3-ylamino]-3-(lH- 484.5 
benzimidazol- 2-yl)-6-ftuoro- 7- (2-methy 1-1 H-imidazol-1 - 
yl)quinolin-2(lH)-one 

595 4-((3S)-l-azabicydo[2.2.2]oct-3-ylamino]-3-(lH- 516.6 
benzimidazol-2-yl)-7-[(3S)-3-(dimelhylamino)pyrrolidin-l- 
yl]-6-ftuoroquinolin-2(l H)-one 

596 4-((3S)-l-azabic>xIo[2.2.2]oct-3-ylamino]-3-(lH- 434.5 
benzimidazol- 2 -y l)-6- rluoro- 7-methoxyquinol in- 2( 1 H)-one 

597 4-[(3R)-l-azabicyclo[2.2.2Joct-3-ylamino]'3-(lH- 516.6 
benzimidazol- 2 -y 1)- 7- [(3 S)i- 3-{d imethylaminojpyrrolidin- 1 - 
yl]-6-ftuoroquinolin-2(l Hjhone 

598 N-{(3S>l-[4-[(3R>l-azabicyclo[2.2.2]oct-3-ylaminol-3- 530.6 
(1 H-benzimidazol- 2-y l)-6- ftuoro- 2-oxo- 1 ,2- 

dihydroquinolin- 7-yl]pyrrolidin- 3 -y I }acetamide 

599 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 524.6 
benzimidazol- 2 -y l)-6-fluoro- 7- [(2-pyridin- 2 - 
ylethyl)amino]quinolin-2(l H)-one 

600 4-((3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 475.6 
benzimidazol- 2 -y l)-6- ftuoro- 7-(isobuty lamino)quino lin- 

2(lH)-one 

601 methyl 3-amino-4-[4-[(3R)-l-azabicycIo[2.2.2]oct-3- 570.1 
ytaminoJ-3-(l H-benzinudazol-2-yl)-7-chloro- 2-oxo- 1 ,2- 
dihydroquinol in- 6-yl ]benzoate 

602 4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 575.1 
benzimidazol-2-yl)-7-chloro-6-[4- 

(methy lsulfony l)phenyl]quinolin-2( 1 H)-one 

603 methyl 3-(4-[(3R)-l-azabicyclo[2.2.2]oct-3-yiamino]-3- 555.0 
( 1 H- benzimidazol- 2-yl)-7-chloro- 2-oxo- 1 ,2- 
dihydroquinolin-6-yl]benzoate 

604 l-f4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 531.6 
benzimidazol- 2-y l>-6- ftuoro- 2-oxo- 1 ,2 -d ihydxoquinolin-7- 
yl]piperidine-4-cajboxyIic acid 

605 l-[4-((3S^l-azabicycIo(2.2.2]oct-3-ylaxnino]-3-(lH- 531.6 
benzimidazol- 2-y l)-6- ftuoro- 2-oxo- 1 ,2 -dihydroquinolin- 7- 
yl]piperidine-3-carboxylic acid 



Case 1:09-cv-01201-RMC Document 1-2 Filed 06/30/2009 Page 148 of 190 



US 7,470,709 B2 
257 258 

TABLE 3-continued 



Table of Examples 339-1273. 

LC/MS 
m/z 

Example Name (MH*) 

606 4-[(4-aminobenzyl)amino]-3-(lH-bcjizimidazol-2-yl)-6,7- 442.5 
dimethoxyquinolin-2(l I I)-one 

607 4-(2-{l3-(lH-benzimidazol-2-yl)-6,7-dimethoxy-2-oxo-l,2- 520.6 
dihydroquinol in-4-y 1 ]amino} ethy I ) benzenesul f Miami de 

608 4-[(3-aminopropyl)amino]-3-(lH-benzimidazol-2-yl)-6,7- 394.4 
dimethoxyquinolin-2(l H)-one 

609 ^^-aminoethyOammolO-CHI-benzimidazol^-yO-eJ- 380.4 
dimethoxyquinolin-2(l H)-one 

610 3-(lH-benzimidazol-2-yl)-4-{[2-(lH-imidazol-5- 431.5 
yl)ethyl]amino}-6,7-dimethoxyquinolin-2(lH)-one 

611 3-(lH'-beir/iniiclazot-2-yl)-4-{[2-(lH-ben'/imidazo|.2- 481.5 
yl)emyl]amino}-6J-dimemoxyqumolin-2(lH)-one 

612 4-{[(4-amino-2-mcthylpyrimidin-5-yl)mcthyl]amino}-3-(lH- 458.5 
benzimidazol-2-yl)-6,7-dimethoxyquiiioliii-2(lH)-one 

613 3-(lH-benzimidazol-2-yl)-4-{[2-(5-fluoro-lH-indol-3- 498.5 
yl)ethyl]amino}-6,7-dimethoxyquinoliii-2(lH)-one 

614 4-{[2-(4-aminophenyl)eUiyl]amiiio}-3-(lH-ben2imidazol-2- 456.5 
yl)-6,7-dimethoxyquinolin-2( 1 H)-one 

615 4-[(3R)-l-azabicyclo[2.2.21oct-3-ylamino|-3-(lH- 471.6 
benzimidazol-2 -y l)-7 -morpholLn-4-ylqu ino 1 in-2 ( 1 H)-one 

616 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylaminoj-3-(5,6-difluoro- 430.5 
1 H-benzimidazol-2-yl)-6,7-dimethoxyqijinol in- 2(1 H)-one 

617 methyl 3-amino-4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3- 535.6 
ylaminoJ-3-(l H-benzimidazol- 2-yl)-2 -ox o- 1,2- 
dihydroquinolm-7-yl]benzoate 

618 4-[(3R)-l-azabicycio[2.2.2]oct-3-ylamino]-3-(lH- 540.7 
benzimidazol-2-yl)-7-[4-(inethy!sulfonyl)phenyl]qiiinolin- 

2(lH)-one 

619 methyl 4-[4- [(3 R)-l-azabicyclo(2.2.2]oct-3-yiamino]-3- 520.6 
(1 H-benzimidazol-2-y l)-2-oxo- 1 ,2-dibydroquinolin-7- 

yljbenzoate 

620 methyl 3-(4-[(3R)-l-azabicyclo[2.2.2]oct-3.ylaiimio]-3- 520.6 
(1 H-benzimidazol- 2-y l)-2-oxo- 1 ,2-dihydroquinolin-7- 

yl]benzoate 

621 N-{3-[4-[(3R>l-azabic>xlo[2.2.2|oct-3-ylamino|-3-(lH- 519.6 
benzimidazol-2-yl)-2-oxo- 1 ,2-dihydroquinolin-7- 

yl]phenyl}acet amide 

622 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(5,6-difluoro- 482.5 
1 H-benzimidazol-2-yl)-6,7-dimethoxyquinolin-2(l H)-one 

623 3-(5,6-difluoro-lH-benzimidazol-2-yl)-6,7-dimethoxy*4- 456.5 
(p iperidin- 3 -y lamino )quinolin-2 ( 1 H)-one 

624 4-[(4-aminc>cyclohexyl)amino]-3-(5,6-djfluoro-lH- 470.5 
benzimidazo!-2-yl)-6,7-<liineihoxyquinolin-2(lH)-one 

625 3-(5,6-difluoro-lH-benziimdazol-2-yl)-6,7-dimethoxy-4- 442.4 
(pyrrolidin-3-y lamino)quUioIin-2 (1 H)-onc 

626 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino3-3-(lH- 487.0 
benzimiclazol-2-yl)-6-chloro-7-(lH-imidazoI-l-yl)quiiio!in- 

2(lH)-one 

627 4-[(3R)-l-azabicyclo(2.2.2]oct-3-ylaminoJ-3-(lH- 459.6 
benzimidazol-2 -y l)-7- [(3-hydroxypiopy l)amino]qu inol in- 

2(lH)-oiie 

628 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 526.7 
benzimidazol-2 -y l)-7- { [3-(2-oxopyrrolidin- 1 - 
yl)propyl]amLno}quinolin-2(l H)-one 

629 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 484.6 
benzimidazol-2-y l)-7 - (4-methy lp iperazin- 1 -y l)quinolin- 

2(lH)-one 

630 4-[4-((3R)-l-azabicyclo[2.2.21oct-3-ylamino]-3-(lH- 487.6 
benzimidazol-2 -yl)-2 -oxo- 1 ,2-dihyclroquinolijn-7- 

yl]benzonitrile 

631 4-[(3R)-l-azabicyclo(2.2.2]oct-3-ylamino]-3-(lH- . 530.6 
benzinuo^ol-2-yl)-7-[2-(trifluorometJiyl)pheiiyl]qumolin- 

2(lH)-one 

632 4-[(3R>l-azabicyclo(2.2.2]oct-3-ylamino]-3-(lH- 506.6 
benzimidazol-2-y l)-7 -( 1 3 -benzodi oxol- 5«yl)quino lin- 

2(lH)-one 

633 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 499.6 
benzimidazol-2-y I)-7 - (morpholin-4-ylcaibonyl )quino 1 in- 

2(lH)-one 

634 4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 457.5 
benzimidazol-2-y l)-N,N-dimethy l-2-oxo- 1 ,2- 

dihydioquiiioline- 7-caiboxamide 
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635 4-[(3R>l-azabicycIo[2.2.2]oct-3-ylamino]0-(lH- 429.5 
bcn2imidazol-2-yl)-2-oxo- 1 ,2-dihydroquiiioline-7- 

carboxamide 

636 3-[4-[(3R>l-azabicyclo[2.2.2)oct-3-ylamino]-3-(lH- 506.6 
benzimidazol- 2 -yl)-2-oxo- 1 ^-dmydroquinolin-7-y l]benzoic 

acid 

637 4-[(3S)-l-azabic>clo[2.2.2]oct-3-ylamino]-3-(lH- 465.4 
benzimidazol-2 -y l)-7- bromoqu ino lin -2 ( 1 H)-one 

638 4-{4-[(3R)-l-azabicyclo{2.2.2]oct-3-ylamiiio>3-(lH- 661.8 
benzimidazol-2-yl)-7- (4-(ethoxycarbony l)pipeiidin- 1 -yl]-2- 

oxo-1 .2-dihydroqiiinol in-6-yl} benzoic acid 

639 4-[7-(3-acetyl-lH-pyrrol-l-yl)-4-[(3R>l- 613.7 
azabicyclo[2.2.2]oct-3-ylamiiio]-3-(lH-benzimidazol-2-yl)- 

2-oxo-l : 2-dihydroquino!in-6-yIJbenzoic acid 

640 4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 549.6 
benzirmdazol-2-yl)-7-(dimethylamino)-2-oxo- 1 2- 
&hydjoquinolin-6-yl]benzoic acid 

641 4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 572.6 
benzimidazol-2-y0-7-(l H-imidazol- 1 -yl)-2-oxo- 1 ,2- 
dihydioquinolin-6-yl]benzoic acid 

642 4-[(3R)-l-azabicyclo[2.2.2]oci-3-ylamino]-3-(lH- 530.4 
benzirnidazol-2-yl)-7- fluoro- 6- iodoquinolin-2(1H)-one 

643 4<[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 558.6 
benzimidazol-2-y l)-7- fluoro- 6- [4- 
(mewylsulfonyl)phenyl]quino!in-2(lH)-one 

644 4-[4-[(3R)-l«azabicyclo[2.2.2]oct-3-ylamiiio]-3-(lH- 523.6 
benzimida/ol-2-yl)-7- fluoro- 2-oxo-l, 2 -dihydroqiiinolin-6- 
yl]benzamide 

645 6-(4-acetylphcny|)-4-[(3R)-l-azabicyclo[2.2.2]oct-3- 522.6 
ylamino]-3-(l H-benzimidazol-2-yl)-7-fluoroquinolin-2(l H> 

one 

646 methyl4-[4-[(3R)-l-azabicyc!o[2.2.2]oct-3-ylafiiino]-3- 538.6 
(1 H -benzimidazol- 2 -yl)-7- fluoro- 2-oxo-l .2- 

dihydjoquinoliii- 6-yl)benzoatc 

647 methyl 3-amino-4-j4-|(3R)-l-azabic>'clo| 2.2.2 Joct -3- 553.6 
ylammo]-3-(lH-benzimidazol-2-yl)-7-fluoro-2-oxo-l,2- 
dihydroquinolin- 6-y 1 ]beirzoate 

648 6-(3-acetyIpbenyl)^[(3R)-l-azabicyclo[2.2.2joct-3- 522.6 
ylaminoJ-3-(l H-benzinudazol-2-yl)-7-fluoroquinolin-2(I H)- 

one 

649 metJiyl3-[4.[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3- 538.6 
(1 H-benzimidazol-2-yl)-7-ftuoro- 2-oxo-l ,2- 
dihydroquinolin-6-yl]benzoale 

650 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 494.6 
bcnzimidazol- 2 -y I)-7- fluoro- 6-(2-methy lphenyl)quinol in- 

2(lH)-one 

651 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 510.6 
benziniidazol-2-yl)-7-fluoro-6-(2-methoxyphenyl)quinolu> 

2(lH)-one 

652 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 549.4 
benzimidazol- 2 -y l)-6- (2 ,4-dichl orophenyl)- 7- 

fluoroquinolin-2(l H>one 

653 ethyl l-[4-[(3R)-l-azabi(^clo[2.2.2)cct-3-ylainiiio)-3-(lH- 667.6 
benzimidazol- 2 -y l)-6* iodo-2 oxo- 1 ^ -dihydroquinolin- 7- 
yl]piperidine-4-carboxylatc 

654 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamuio]-3-(lH- 578.4 
benzimidazol-2-yl)-7-(l H-imidazol- 1 -y l)-6-iodoquinolin- 

2(lH)-one 

655 4-{(3R>l-azabicyclo[2.2.23oct-3-ylamino]-3-(lH- 556.7 
benzimidazol- 2 -y l)-6- (2 -ethy lphenyl)- 7-( 1 H-imidazol- 1 - 
yl)quinolin-2( 1 H)-one 

656 4-[4-[(3R>-l.azabicyclo[2.2.2]oct-3-ylamino}-3-(lH- 571.7 
benzimidazol-2-yl)-7-(! H-imidazol- 1 -yl)-2-oxo- 1 ,2- 
dihydxoquinolin- 6-y IJbenzamide 

657 6-(4-acetylpheny|)-4-[(3R>-l-azabicyclo[2.2.2]oct-3- 570.7 
ytamino]-3-(l H-bcnzimidazol-2-yl)-7-(l H-imidazol- 1- 

yl)quinolin-2( 1 H>one 

658 6-(3-acetylphenyl)-4-[(3R>-l-azabicycIo(2.2.2]oct-3. 587.7 
ylamino]-3-(l H-benzimidazol-2-yI)-7-(l H-imidazol- 1- 

yl)quinolin-2( 1 H)-one 

659 N-{3-[4-[(3R>l-azabic>xlo[2.2.2]oct-3-ylamino]-3-(lH- 585.7 
benzimidazol- 2-yl)-7-(l H-imidazol- 1 -yl)-2-oxo- 1 »2- 
dihydroquinolin- 6-y I Jpheny I jacetami de 
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660 



661 



662 



663 



664 



665 



666 



667 



668 



669 



670 



671 



672 



673 



674 



675 



676 



677 



678 



679 



680 



681 



682 



683 



6-(3-acetylphenyl)-4-[(3R)-l-azabicyclo[2.2.2]oct-3- 570.7 
ylamino]-3-(l H-benzimidazol-2-yl)-7-(l H-imidazol- 1 - 
yl)quinolin-2(lH)-one 

4-[(3R)-l-azabicyclo[2.2.23oct-3-ylamino]-3-(lH- 542.7 
benzimidazol-2-y l)-7-(l H-imidazol- 1 -yl)-6-(2- 
methylpheny l)qui nol in-2( 1 H)-mie 

4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 558.7 
benzimidazol-2-yl)-7-(l H-imidazol- 1 -y l)-6-(2- 
methoxyphenyl)quinolin-2(lH)-one 

4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 597.5 

benziinii{azol-2-yl)-6-(2,4-dichlorophenyl)-7-(lH-imidjizol- 

1 -yl)quinolin-2(l H)-one 

4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 490.6 
benzimidazol-2-yl)-6-(2-ethylphenyl)quinolin-2( 1 H)-one 
4-[(3R)-l-azabicyclo[2.2.2]oct-3-y"lamino]-3-(lH- 508.6 
benzmiidazol-2-yl)-6-(2-ethylphenyl)-7-fluoroquinolin- 
2(lH)-one 

3-[4-[(3R)-l-azabicyclo(2.2.2]oct-3-ylamino]-3-(lII- 506.6 

benzimidazol-2-yl)-2-oxo- 1 «2-dihydroquinolin-6-y I [benzoic 

acid 

3-amino-4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3- 556.0 
(1 H-benzirni(iazol-2-yl)-7-chlom-2-oxo- 1 ,2- 
dihydroquinolin-6-yl]benzoic acid 

3- [4-[(3R)-l-azabicycIol2.2.2]oct-3-ylamino]-3-(lH- 541.0 
benzimidazol-2-yl)-7-chloro-2-oxo-1.2-dihydroquinolin-6- 

yljbenzoic acid 

4- [(3R)-l-azabicyclo[2.2.2]oct-3-ylainino]-3-(lH- 510.6 
benzimidazol-2-yl)-6-fluoro-7-[(pyridin-2- 
ylmclhyl)amino]quinolin-2( 1 H)-onc 

4-f(3R)-l-azabicyclo[2.2.2)oct-3-ylaminol-3-(lH- 527.6 

benzimidazol-2-yl)-6-fhioro-7-[(3-pyrrolidin-l- 

ylpropy l)amino]quinolin-2( 1 H)-one 

4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 510.6 

bcnzimidazoi-2-yl)-6-ftuoro-7-[(pyridin-3- 

ylmethyi)amino]quinolin-2(l H)-one 

4-[(3R)-l-azabicyc!o[2.2.2]oct-3-ylamino]-3-(lH- 530.7 

benzimidazol-2-yt)-6-ftuoro-7-[(3-pyrrolidin-l- 

ylpropy l)amino]quinolin-2( 1 H)-one 

4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 489.6 
benzimidazol-2-yl)-6-fluoro-7- [(3R)-3-hydroxypyrrolidin- 1 - 
yl]quinolin-2(lH)-one 

4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino)-3-(lH- 530.7 
benzimidazol-2-y l)-6-ffuoro-7- { [2-( 1 -methy lpyrrolidin-2- 
yl)ethyl]amino}quinolin-2(l H)-one 

4-[(3R)-l-azabicyclo[2.2.2Joct-3-ylamino]-3-(lH- 510.6 
benzimidazol- 2-y l)-6- ftuoro- 7- [(pyrid in-4- 
ylmethy l)amino] quinolin- 2( I H)- one 

4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 551.7 
benzimidazoi- 2-y l)-6-ftuoro-7- [3- 
(methylsu!fonyl)pyrrolidin- 1 -yl]quinolin-2( 1 H>one 

4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 550.7 
benzinudazol-2-yl)-6-f!uoro-7-(3-pyridin-4-ylpyiTolidin- 1 - 
yl)quinolin-2( lH)-one 

4-((3R)-l-azabicyclo[2.2.2Joct-3-ylamino]-3-(lH- 532.6 
benzimidazol-2-yl)-6-fluoro-7-[(2-morpholin-4- 
ylethyl)amino]quinolin-2(l H)-one 

4-[(3R)-l-azabicycIo(2.2.2]oct-3-ylamino]-3-(lH- 579.7 
benzimidazoi- 2-y l)-6- fluoro*7- (4-(pyridin-4- 
ylmethy l)piperazin- 1 -yl Jquinol in- 2 ( 1 H )-one 

4-[(3R)-l>azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 509.6 

benzimidazoi- 2 -y l)-7 - (benzy lami no)- 6-ftuoroquinol in- 

2(lH)-one 

4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 550.7 
benziniio^ol-2-yl)-6-fhioro-7-(2-pyridm-3-ylpyrroIidin- 1 - 
yl)quinolin-2(lH)-one 

4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 524.6 

benzimidazol-2-yl)-6-fluoro-7-[(2-pyridin-4- 

yl ethyl)amino Jquinol in-2 ( 1 H)-one 

4-[(3R)-l-azabicyclo[2.2.2]oct.3-ylamuio]-3-(lH- 546.7 
benzinudazol-2-yl)-6-fluoro-7-[(3-morpholin-4- 
ylpropyl)ammo]quinolin-2(l H)-one 
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684 4-{(3R)-l-a2abicyc!o[2.2.2]oct-3-y!amino]-3-(lH- 524.6 
benzimidazol-2 -y l)-6 - ftuoro- 7- [(4- 

hydroxycy clohexyl)amiiio]quino lin- 2( 1 H)-one 

685 7-{[2-(4-arnmophenyl)ethyl]amino}-4-[(3R)-l- 538.6 
azabicyclo(2.2.2]oct-3-ylarniDo]-3-(lH-ben2imidazol-2-yl)- 
6-ftuoroquinoIin-2(l H)-one 

686 4-[(3R)-l-azabicyc!o[2.2.2]oct-3-ylamino]-3-(lH- 517.6 
benzimidazol-2 -y l)-6- fluoro- 7- [(4- 

hy droxycyclohexyl )am inojquino lin- 2 (1 H)-one 

687 4-(l-azabicyclo[2.2.2]oct-3-ylamino)-3-(lH-benzimidazol- 516.6 
2-yl)-6-fluoro-7-[(piperidin-3-yhnethyl)ainino]quinolin- 

2(lH)-one 

688 4-(l-azabicyclo[2.2.2]oct-3-ylamino)-3-(lH-benzimidazol- 488.6 
2-yj). 6- fluoro- 7 - (pyrro 1 id in- 3-y lamino)qu i no 1 in- 2 ( 1 H)-one 

689 4-[4-[(3R>-l-azabicyclo[2.2.23oct-3-ylamino]-3-(lH- 586.7 
benzimidazol-2-yl)-7-(2-methyl-lH-imidazoI-l-yl>2-oxo- 
l,2-dihydrcqiunolin-6-yl]benzoic acid 

690 l-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 547.1 
benzimidazol-2-yl)-6-chloro-2-oxo- 1 ,2 -dihydroquinolin-7- 
yljpiperidine-4-caiboxamide 

691 ethyl l-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 576.1 
benzirni<tazoI-2-yl)-6-chloro- 2-oxo-l,2 -<iihydraquinolin-7- 
yl]piperidine-4-carboxylate 

692 4-l(3R)-l-azabicyclo[2.2.2Joct-3-ylamino)-3-(lH- 452.5 
benzimidazol-2-y l)-7-(l H-imidazol- 1 -y!)quinolin-2( 1 H)-one 

693 4-[(3R)-l-azabicyclo[2.2.2]oct-3-y!amino]-3-(lH- 466.6 
benzirnidazol-2-y l)-7-(2 -methyl- 1 H-imidazol- 1 -yl)qui nolin- 

2(lH)-one 

694 ethyl l-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 541.7 
benzimidazol-2 -yl)-2 -oxo- 1 ,2-dihydroquinolin-7- 

yl ]piperidine-4-carboxy late 

695 l-[4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 512.6 
benzimidazol-2-yl)-2-oxo- 1 ^-dihydroquinolin-7- 

y I ]pi pcridinc-4- carboxam ide 

696 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylaminoJ-3-(lH- 479.6 
benzimidazol-2-yl)-6-fluoro-7-((2- 
mercaptoethyl)amino]quinolin-2( 1 H)-one 

697 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 579.7 
benzirnidazol- 2-y l)-6- fluoro- 7- [4-(pyridin-3 - 

ylmethy l)piperazin- 1 -yl jquinol in- 2( 1 H>one 

698 3-(lH-benzimidazol-2-yl)-4-[(2-hydroxyethyl)amino]-6 J 7- 381.4 
dimethoxyquinolin-2( 1 H)-one 

699 3-(lH-benzimidazol-2-yl)-4-[(3-hydroxypropyl)amino]-6,7- 395.4 
dimethoxyquinolin-2(l H)-one 

700 4-[(3R>l-azabicyclo[2.2.2Joct-3-ylamino]-3-(lH- 531.6 
benzimia'azol-2-yl)-6-fluoTo-7- { [(1 - 
hydroxycyclohexyl)methyl]amino}qiiinolin-2( 1 H)-one 

701 3-(lH-benzinudazol-2-yl)-6J.dimethoxy-4-[(3-pynrolidin-l- 448.5 
ylpropy l)amino]quinolin-2( 1 H)-one 

702 4-[(3S)-l-azabiQx!o[2J.2]oct-3-ylamino)-3-(lH- 411.5 
benzirnida2ol-2-yl)-2 -oxo- 1 ^-dihydroquinoline-7- 

carbonitrile 

703 3-(lH-benzinuclazol-2-yl)-6-cUorcK4-(pyridin-3- 388.8 
ylamino)quinolin-2(lH)-one 

704 3-(lH-benzirnidazol-2-yl)-4.[(l-bcnzylpiperidin-4- 485.0 
yl)amino}-6-chloroquinolin-2(lH)-one 

705 4-[(3S)-l-azabic>xlo[2.2.2]oct-3-ylariiinoJ-3-(lH- 416.5 
benziiruo^ol-2-yl)-7-methoxyquinolin-2(l H)-one 

706 4-l(3R)-l-azabicyclot2.2.2]oct-3-ylamino]-3-(lH- ' 495.4 
benzinuclazol-2-yl)-6-brcrao-7-methoxyqiunolin-2 (1 H)-one 

707 3-(lH-benzimidazol-2-yl)-6J-dimethoxy-4-{[(5- 443.5 
niethyipyrazin-2-yl)methyl]amuio}quinolin-2 ( 1 H>one 

708 4-[(3-amino-2-hy(iroxypropyl)ammo}-3-(lH-benzimidazol- 410.4 
2-yl)-6,7-dimethoxyquinolu>2(l H)-one 

709 3-(lH-beiizmndazol-2-yl)-6J-<iimethoxy-4-[(2- 395.4 
methoxyethyl)amino]quinolin-2( 1 H)-one 

710 {[3-(l H-benzimidazol-2-yl).6,7-dimethoxy-2-oxo- 1 ,2- 376.4 
dihydioquinoIm-4-ylJarnino}acetonitrile 

711 3-(lH-benzimidazol-2-yl)-4-{[2-(2- 425.5 
hydroxyethoxy)eihy1 Jamino}-6,7-<limethox> , quinolin-2( 1 H)-one 

712 3-(lH-benzmudazol-2-yl)-4-[(3R)-3-h>'dToxypynolidin-l- 407.4 
yl]-6,7-dimethoxyquinolin-2( 1 H)-one 
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713 



714 



715 



716 



717 



718 



719 



721 



722 



723 



724 



725 



726 



727 



728 



729 



730 



731 



732 



733 



734 



735 



736 



737 



738 



739 



740 



4-[4-((3S)-l-azabicyclo[2.2.2]oct-3-ylamino3-3-(lH- 487.6 

benzimidazol-2-y l)-2-oxo- 1 ,2-dihydroquinolin-7- 

yl]ben2onitrile 

4-[4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 506.6 

benzimidazol-2-yl)-2-oxo- 1 .2-dihydroquinolin-7-yl]benzoic 

acid 

4-[4-((3S)-l-azabicyclo[2.2.2]oct-3.ylamino]-3-(lH- 505.6 

benzimidazol-2-yl)-2-oxo- 1 ,2-dihydroquinolin-7- 

yl]benzamide 

methyl 3-[4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino].3-(lH- 520.6 

benzimidazol-2-yl)-2-oxo-K2-clihydroqninolin-7- 

yljbenzoate 

6-chloro-3-(5-morpho!ui<4-yl-lH-bcnzimidazoI-2-y])-4-({[6- 587.1 

(piperidin-3-yloxy)pyridin-3-yl|methyl}amino)quinolin- 

2(lH)-one 

6- chloro- 3- (5-morpho I in-4-y I- 1 H- benzim idazo 1-2 -y I )-4- { [3 - 48 8 .0 

(2 -oxopy rro 1 id in- 1 -y Opropy I ] amino } quino I in- 2 ( 1 H)-one 
6-cliloro-3-(5-rnorpholin-4-yl-l II-benzimidazol-2-yl)-4-[(2- 502.0 
pyridin- 2-y lethy 1 )amino ] qui nolin- 2 ( 1 H)-one 

6-chloro-3-(5-moipholin-4-yI-l H-benzimidazol-2-yl)-4-{[3- 522.0 
(2 -oxopy no lid in- 1 -y 1 )propyl ] am ino} qu ino 1 in-2 ( 1 H) -one 
6-chloro-4-[(6-tiiethoxypyridin-3-yl)iunino]-3-(5-fnorpholin- 504.0 
4-yl-lH-benzimidazo!-2-yl)quinolin-2(lH)-one 

6-chloro-3-(5-moipholin-4-yl-lH-benzimidazol-2-yl)-4-l(3- 516.0 
pyridin- 2-ylpropyl)amino]quinolin-2(lH)-one 

6-chlon>3-(5-morpholin-4-y 1- 1 H-benzimidazoi-2-yl)-4- 473 .9 

(pyridin-4-ylaiuino)qi]inolin-2(lH)-one 

6-chloro-3-(5-morpholin-4-yl-lH-benzimidazo!-2-yl)-4-({[6- 601 .1 

(p ipcrid in- 3 -y Imcthoxy )pyrid in-3-y 1] methyl }amino )qu inoi in- 

2(lH)-one 

6-chloro-3-(5-morpho!in-4-yl- 1 H-benzimidazol-2-yI)-4- 473.9 
(pyridin- 2-y !ainino)quinolin-2(lH)-one 

l-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 548.1 
bcnzimidazoi-2-yl)-6-chloro-2-oxo-l,2-dihydroquinolin-7- 
ylIpiperidine-4-caiboxylic acid 

l-[4-[(3R)-l-azabicyclo[2.2.23oct-3-yiamino]-3-(lH- 513.6 
benzimidazol-2-yl)-2-oxo- 1 ,2-dmydroquinolin-7- 
yl]pipcridine-4-carboxylic acid 

3- (4- [(3 S)- 1 -azabicyciol2 .2.2 joct-3-ylamino]-3-(l H- 506.6 
benzimidazol-2-yI)-2-oxo-l,2-dihydroquinolin-7-yl]benzoic 

acid 

6-chloro-3-(5-morpholin-4-yl-lH-benzimidazol-2-yl)-4-({[2- 430.5 

(p iperid i n-4-y loxy )pyridi n-3-y ljmeLhy I }am i no)quino lin- 

2(lH)-one 

4- [(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 455.4 
benzimidazol-2 -y l)-6 ,7-dichloroquinolin-2 ( 1 H)-one 

6-chloro-3-(5-morpholin-4-yMH-benzimidazol-2-yl)-4-({[2- 587.1 

(p iperid in-4-y loxy )pyridin- 3-y IJmethy 1 }amino )quinolin- 

2(lH)-one 

6-chloro-3-(5-rnorpholin-4-yl-l H-benzimidazol-2-yl)-4- 474.9 
(pyrazin- 2 -y lami no)quino lin-2 ( 1 H)-one 

4-armno-3-(6-thiomorpholin-4-yl-l H- benzimidazol-2- 378.5 
yl)quinolin-2(l H)-one 

4-{(3R)-l-azabicycio[2.2.2]oct-3-ylamino]-3-(lH- 550.7 
benzimidazol-2 -yl)-6-ftuoro- 7- (3-pyridin-3-y Ipyrrolidin- 1 - 
yl)quinolin-2(l H)-one 

4-[(3R)-l-azabicyclo[2.2.2Joct-3-ylamino]-3-(lH- 558.6 
benzimidazol-2 -y l)-5 - fluoro- 6- [4- 
(methylsulfonyl)phenyl]quinolin-2(lH)-one 

6-(4-acetylphenyl)-4-[(3R)-l -azabicydo[2.2.2]oct-3- 522.6 

y lamino] -3 - ( 1 H - benzimidazol- 2-yl)-5 - fluoroquinolin- 2( 1 H)-one 

methyl 4-[4-[(3R)-l-azabicyclo(2.2.2]oct-3-ylamino]-3- 538.6 

(1 H-benzimidazol-2-yl)-5-ftuoro-2-oxo-l ^2- 

cUhydroquinolin- 6-yI jbenzoate 

methyl 3-amino-4-[4-((3R)-l-azabicyclo[2.2.2]oct-3- 553.6 
ylamino]-3-(l H-benzimidazol-2-yl)-5-fluoro-2-oxo-l ,2- 
dihydroquinol in- 6-yl jbenzoate 

methyl 3-[4-[(3R)-l-azabicyclot2.2.2]oct-3-ylamino]-3- 538.6 
(1 H-benzimidazol-2-yl)-5- fluoro- 2-oxo- 1 ,2- 
dihydroquinol in- 6-y 1 jbenzoate 

4- [(3 R)- 1 -azabicyclo[2.2 .2 ]oct-3-ylamino]-3-( 1 H- 494.6 

benzimidazol-2 -yl)-5 - fluoro- 6- (2-methy lphenyl)quinol in- 

2(lH)-one 
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741 4-[(3R)-l-azabicyclo[2.2.2]oct-3 ylamino]-3-(lH- 508.6 
ben2imidazol-2-yl)-6-(2-ethylphenyl)-5-fluoroquiiiolm- 

2(lH)-one 

742 4-((3R>l-azabicyclo(2.2.2]oct-3-ylamino]-3-(lH- 510.6 
benzimidazol- 2-y l)-5 - fluoro- 6- (2-methoxyphen>i)quiiiol in- 

2(lH)-one 

743 4-[(3R)-l-azabic>-clo[2.2.2]oct-3-ylamiiio]-3-(lH- 549.4 
benzimidazol-2-yl)-6-(2,4-dichlorophenyl)-5- 

fluoroquinolin-2(l H)-one 

744 4-[4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamijio]-3-(lH. 524.6 
benz«m(lazol-2-yl)-7-fluoro-2-oxo-l,2-(lihy{lmqijinolin-6- 

yl] benzoic acid 

745 4-(4-((3S)-l-azabic>do[2.2.2]oct-3-ylamino]-3-(lH- 523.6 
benzimidazol-2-yl)-7-fluofo-2-oxo- 1 ,2-dihydroquinolin-o- 
yl]benzamide 

746 N-{3-[4-[(3S)-l-azabicyclo[2.2.2]oct-3'ylamino]-3-(lH- 537.6 
benzimidazol-2-yl)-7-ftuoro-2-oxo- 1 ,2-dihydroquinolin-6- 
yl]phenyl}acetamide 

.747- 3-|4-((3S)-l-azabicycloI2.2.2]oct-3-ylammo|-3-(lH- 524.6 
benzimidazol-2-yl)-7-ftuoro-2-oxo- 1 ,2-dihydroquino!in-6- 
yl]benzoic acid ' 

748 4-[(3S)-l-azabic>-clo[2.2.2]oct-3-ylainino]-3-(lH- 494.6 
benzimidazol- 2 -y l)-7 - fluoro- 6- (2- methy Ipheny Oquinol in- 

2(lH)-one 

749 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 620.7 
benzimidazol-2-y l)-7-(2-methyl- 1 H-imidazol- l-yl)-6-(4- 
(methvlsulfonyl)phenyl]qiiino)in-2(lH)-ane 

750 N-{3-[4-[(3R> l-azabic>'cIo[2.2.2]octO-ylamino]-3-(l H- 599.7 
benzimidazol- 2-yl)-7-(2-methyl- 1 H-imidazol- 1 -yl)-2-oxo- 
l J 2-dihydroquinolin-6-yl]phenyl}acetamide 

751 N-{3-[4-[(3R>l-azabic>xlo(2.2.2]oct-3-ylamino]-3-(lH- 602.8 
benziinidazol-2-yl)-2-oxo-7-piperidin- 1-yl-l ,2- 

dihydroquinol in- 6-y I ]pheny 1 } acetami de 

752 N-{3-[7-(3-acctyl-lH-pyirol-l-yl)-4-[(3R)-l- . 626.7 
azabicyclo[2.2.2Ioct-3-ylamino]-3-(lH-benzimidazol-2-yl)- 

2-oxo- 1 ,2 -dLhydroquinolin-6-yI]phenyl}acetamide 

753 N-{3-[4-[(3R>l-azabic>'clo[2.2.2]oct-3-ylamino3-3-(lH- 562.7 
benzimidazol- 2-y l)-7 -(dimethy lamino)-2-oxo- 1 ,2 - 

dihydroquinolin- 6-y l]pheny I }acetamide 

754 N-{3-[4-[(3R>l-azabic>xlo[2.2.2]oct-3-ylamino]-3-(lH- 613.7 
benzimidazol- 2-yl)-7-(2-ethyl-l H-imidazol- 1 -yl)-2-oxo- 1 ,2- 
dihydroquinolin-6-y 1 jpheny I } acetami de 

755 4-[(3R>l-azabicyclo(2.2.2]oct-3-ytamino]-3-(lH- 498.6 
benzimidazol-2-yl)-7-(2-ethyl-l H-imidazol- 1 -yl)-6- 
fluoroquinolin-2(l H>one 

756 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 512.6 
benzimidazol-2-y I)-6-fluoro-7-(2-isopropyl-l H-imidazol- 1 - 
yl)quinolin-2(lH)-one 

757 l-[4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 513.5 
benzimidazol- 2-y l)-6- fluoro- 2-oxo- 1 ,2 -dmydroquinol in-7- 
yl]-lH-pynole-3-carboxylic acid 

758 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-ylamino]-3-(lH- 546.8 
benzirniclazol-2-yl)-7-chloro-6-iodoquinolin-2(lH)-one 

759 4-[(3R)-l-azabicyclo[2.2.23oct-3-ylamino]-3-(lH- 530.4 
benzimidazol- 2-y l)-5 - fluoro- 6- iodoquinolin- 2 ( 1 H)-one 

760 4-[(3S)-l-azabicyclo[2.2.23oct-3-ylamino]-3-(lH- 530.4 
benzimidazol- 2-yl)-7- fluoro- 6- iodoquinolin- 2 ( 1 H)-one 

761 6-chloro-3-(5-morpholm-4-yl-lH-benzimidazol-2-yl>4-[(2- 502.0 
pyridin-3-ylethyl)amino]quinolin-2(lH)-one 

762 4-{{4-(aminomethyl)benzyl]aniino}-3-(lH-benzimidazol-2- 430.9 
yl)-7-chloroquinolin-2(l H)-one 

763 3-(lH-benzirmdazol-2-yl)-7-chloro-4-{[2- 382.9 
(dimethy lamino)ethyl]ammo}quinolin-2(l H)-one 

764 3-(lH-benzirmdazol-2-yl)-4-(l,4 , -bipiperidin-l , -yl)-7- 463.0 
chloroquinolin-2( 1 H)-one 

765 3-(lH-benzirnidazol-2-yl)-7-chloro-4-{[3-(4- 452.0 
methylpiperazin- 1 -yl)propyl)amino}quinolin-2(l H)-one 

766 3-(lH-benzirmdazol-2-yl)-7-chlonv4-[(2-piperidin-l- 422.9 
y!ethyl)am ino]quinolin-2 ( 1 H)-one 

767 3-(lH-benzirmo^ol-2-yl)-7-chloro-4^{[HlH-imidazol-l- 419.9 
yl)propyl)amino}quinolin-2( 1 H)-one 

768 3-(lH-benzinuoazol-2-yl>-7-chloro-4-(pyridin-3- 388.8 
ylamino)quinolin-2( 1 H)-one 
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769 3-(lH-benzimidazol-2-yl)-7-chJoro-4-(pyridin^- 388.8 
y!amino)quinolin-2(l H)-one 

770 3-(lH-benzimidazol-2-yl)-7-chIoro-4-({l6-(piperidm-3- 502.0 
yloxy)pyridin-3-yl]memyl}amino)quinolin-2(lH)-one 

771 3-(lH-benzimidazol-2-yI)-7-chloro-4-{[3-(2-oxopyrrolidin- 436.9 
t-yl)propyl]ajnino}quinolin-2(lH)-one 

772 4-[4-[(3R)-l-azabicyclot2.2.2]oct-3-y!amino]*3>(lH- 536.6 
benzimidazol-2-yl)-7-methoxy-2-oxo- 1 ,2-dihydroquinolin- 

6-y I] benzoic acid 

773 4-[4-((3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 535.6 
benzirnidazoN2-yl)-7-jiiethoxy-2-Qxn-l,2-dihydroqninolin- 
6-yl]benzamide 

774 6-(4-acctylphcnyl)-4-[(3R)-l-azabicyclo[2.2.2]oct-3- 534.6 
ylamino|-3-(lH-benzimidazol-2-yl)-7-memoxyquinolin- 

2(lH)-one 

775 methyl 4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3- 550.6 
(lH-benzimidazol-2-yl)-7-metlioxy-2-oxo-I ? 2- 
dihydroquinolin-6-yl]benzoate 

776 methyl 3-ammo-4-[4-[(3R)-l-azabicyclo[2.2.2|oct-3- 565.6 
y!amino]-3-(l H-benzimidazoI-2-yl)-7-methoxy-2-oxo- 1.2- 
dihydroquinolin-6-yl]benzoate 

777 N-{3-[4-[(3R)-l-azabiL7clo[2.2.2]ocl-3-ylmnino]-3-(lH- 549.6 
benzimidazoi-2-yl)-7-methoxy-2-oxo-l,2-dihydroquinolin- 
6-yl]phenyl}acetamide 

778 6-(3-acetylphenyl)-4-[(3R)-l-azabicyc!o[2.2.2]oct-3- 534.6 
ylamino]-3-(lH'benzimidazol-2-yl)-7-methoxyquinolin- 

2(lH)-one 

779 methyl 3-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3- 550.6 
(1 H-bcnzimidazol-2-yl)-7-mcthoxy-2-oxo- 1,2- 
dihydroquinolin-6-yllbenzoate 

780 3-[4-[(3R)-l-azabicyclo[2.2.2}oct-3-ylamino]-3-(lH- 536.6 
bei]ziimdazol-2-yl)-7-rnetlioxy-2-oxo-l,2-dihydroquinoliii- 
6-yl]benzoic acid 

781 4-[(3R>l-azabicyclo(2.2.2]oct-3-ylamino]-3-(lH- 506.6 
benzimidazol-2-yl)-7-methoxy-6-(2-metbylphenyl)quinoIin- 

2(lH)-one 

782 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 520.6 
benzimidazol-2-yl)-6-(2-ethylphenyl)-7-methoxyquLnolin- 

2(lH)-one 

783 4-[(3R)-l>azabicycIo[2.2.2]oct-3-ylamino]-3-(lH- 522.6 
benzimidazol-2-yl)-7-methoxy-6-(2- 

methoxyphenyl)quinolin-2( 1 H)-one 

784 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 561.5 
benzimidazol-2-y l)-6- (2 ,4-dichl orophenyl)- 7- 

methoxyquinolin-2(l H)-one 

785 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamiEo]-3-(lH- 491.6 
benzrniidazol-2-yl)-7-[2-(dimethylamiiio)ethoxy]-6- 
fluoroquinolin-2(l H>one 

786 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 503.6 
benzimidazol-2 -y l)-6- fluoro-7- [(2 S )-pyrrolid in-2- 
ylmethoxy]quinolin-2(lH)-one 

787 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 531.6 
benzimidazoI-2-y l)-6-fluoro-7- [2-(2-oxopyrrolidin- 1 - 
yl)ethoxy]quinolin-2(l H)-one 

788 4-[(3R)-l-azabicyclo[2.2.2]o^3-ylamino]-3-(lH- 624.7 
benzimidazol-2-yl)-6-fluoro-7- {((2S)- l-(4- 
nitrophenyl)pyrrolidm-2-ylJmethoxy}qumolin-2(l H)-one 

789 4-[(3RM-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 531.6 
benzimidazol-2-y l)-6- fluoro- 7- [ ( 1 -methylp iperidin- 2 - 
yl)methoxy]quinolin-2(lH)-one 

790 3-(lH-benziimdazol-2-yl)-6,7-dimethoxy-4>{f2-(l- 448.5 
methy Ipyrrolidin- 2 -y !)ethy l]amino} quinol in- 2( 1 H)- one 

791 3-(lH-beiiziniidazol-2-yl)-6,7-dimethoxy-4-{|2- 443.5 
(methy lsulfonyl)ethyl Jaminojquinol in-2( 1 H)hone 

792 3-(lH-benziniiciazol-2-yl)-6,7-dimethoxy-4-((2-morpholin- 527.6 
4-yl-2-pyridm-3-ylethyl)ammo]quinolin-2(lH)-one 

793 7-[(2-aminoethyi)aminoH-[(3R)-l-azabicyclo[2.2.2]oct-3- 462.5 
ylaminoJ-3-(l H-benziraidazo!-2-yl)-6-fiuoroquinolin-2( 1 H)- 

one 

794 4-[(3R)-l-azabicycIo[2.2.2]oct-3-ylamino]-3-(lH- 581.7 
benzimidazol-2-yl)-6-fluoro-7-(3-phenylthiomorpholin~4- 
yl)quinolin-2( 1 H)-one 
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795 4-[(3R)-l-a2abicyclo[2.2.2]oct-3-ylamino)-3-(lH- 581.7 
benzimidazol- 2-y l)-6- fluoro- 7- (2-phenyIthiomoipho 1 in-4- 

y l)quinolin- 2( 1 H)-one 

796 4-[(3R)-Na2abicyclo[2.2.2]oct-3-ylamino]-3-(lH- 587.7 
benzimidazol- 2-y l)-6- fluoro- 7- { [2- 
(phenylsuIfonyl)elhyl3ainino}quinolin-2(lH)-one 

797 4-[(3R)-l-azabicyc!o[2.2.2]oct-3-yIamino]-3-(lH- 525.6 
benzimidazol- 2-y l)-6- fluoro- 7- { [2- 

(methvlsu 1 fony I)ethy l]amino }quinolin-2( 1 H)- one 

798 7-{[(2R)-2-aminopropyl]amino}^-[(3R)-l- 476.6 
azabicyclo[2.2.2]oct-3-ylaniino]-3-(lH-bcnzimidazol-2-yl)- 
6-ftuoroquinolin-2(l H)-one 

799 4-[(3RM-azabicyc!o[2.2.2]oct-3-ylamino]-3-(lH- 609.7 
benziimdazol-2-yl)-6-ftuoro-7-((2-momholin-4'yl-2-pyridin- 

3-ylelhy I )amino]quinolin-2 ( 1 H)-one 

800 3-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-yIamino]<3-(lH- 524.6 
benzimidazol- 2-y l)-7- fluoro- 2-oxo- 1 ,2-dmydroquinolin-6- 

yl] benzoic acid 

801 4-[4-f(3S)-l-azabicyclo[2.2.21oct-3-ylamino|-3-(lH- 572.6 
benzimidazol-2-yl)-7-(l H-imidazoI- 1 -yl)-2-oxo- 1 J- 
dihydroquinolin-6-yl]benzoic acid 

802 4-[4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylarnino]-3-(IH- 586.7 
benzimidazol- 2-y I)- 7 -(2 -methyl - 1 H - imidazol- 1 -yl> 2 -oxo- 
l,2-dihydroquinolin-6-yl]benzoic acid 

803 4-[4-[(3S)-l-azabic>-clo(2.2.2]oct-3-ylamino]-3-(lH- 589.7 
benzimidazol-2-yl)-2-oxo-7-piperidin- 1 -yl- 1 ,2- 
dihydioquinolin-6-yl]benzoic acid 

804 4-[4-[(3R>l-azabicyclo[2.2.2)oct-3-ylamino]-3-(llI- 600.7 
bcnzimidazol-2-yl)-7-(2-ethyl- 1 H-imidazol- 1 -yl)-2-oxo- 1 .2- 
dihydroquinolin-6-yl]benzoic acid 

805 3-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 586.7 
benzinudazol-2-yl)-7-(2-methyl- 1 H-imidazol- 1-y l)-2-oxo- 
l,2-dihydxoquinolin-6-yl]benzoic acid 

806 3-[4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 589.7 
benzimidazol- 2 -yl)-2 -oxo- 7-piperid in- 1 -yl- 1 ^2- 
cUhydroquinolin-6-yI]benzoic acid 

807 6-cbJoro-3-{5-(4-methylpipei^in-l-yl)-lH-benzimidazol-2- 507.1 
yl]-4- [(piperidin-3-ylmediyl)amino]quinolin-2(l H)-one 

808 3-[4-[(3S)-l-azabicyclo(2.2.2]oct-3-ylamino]-3-(lH- 572.6 
benzimidazol-2-yl)-7-(l H-imidazol- 1-y l)-2 -oxo- 1 ,2- 
dihydroquinolin-6-yl]benzoic acid 

809 6-chloro-3-[5-(4-methylpiperazin-l-yl)-lH-benzimidazol-2- 507.1 
yl]-4-[(piperidin-4-ylmethyl)arnino]quinolin-2(lH)-one 

810 3-[4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 586.7 
benzimidazol-2 -yl)-7 -(2 -methyl- 1 H -imidazo 1- 1 -y I)- 2 -oxo- 
l^-dihydroquinolin-6-yl]benzoic acid 

811 6-cUoix>-3-[5-(4-methylpiDerazm-l-yl)-lH-ben2imia , azol-2- 493.0 
yl]-4- [(pyrrolidin- 2 -y Imethy l)amino]quinolin-2( 1 H)-one 

812 3-(4-[(3S)-l-azabicyclo(2J.2]oct-3-yiamino}-3-(lH- 589.7 
benzimidazol- 2 -yl)-2 -oxo- 7-piperidin- 1 -yl- 1 ,2- 
dihydroquinolin-6-yl]benzoic acid 

813 4-{[(2R>2-aniinobutyl]amino}-6-chloro-3-[5-(4- 481.0 
methylpiperazin-1 -yl)- 1H- benzimidazol-2 -yljquinolin- 

2(lH)-one 

814 4-{[(2S)-2-ammo-3-metrj>lbutyl]anuno}-6-chloro-3-[5-(4- 495.0 
methylp iperazin- 1 -yl)- 1 H- benzimidazol-2 -yl] quinolin- 

2(lH)-one 

815 4-{[(lS>2-ammo-l-beir^lethyl]amino}-6K:hIoro-3-|5-(4- 543.1 
memylpiperazm-l-yl)-lH-benzinudazol-2-yiJqiiinolui- 

2(lH)-one 

816 4-[(3S)-l-azabiQclo[2J.2]oct-3-ylarnmo]^-chloro-3-[5-(4- 519.1 
methylp iperazin- 1 -yl)- 1 H- benzimidazol-2 -yl ] quinolin- 

2(lH)-one 

8 1 7 6-chloro-3- [5-(4-methylpiperazin- l-yl> 1 H-benzimidazol-2- 493.0 
yl]-4-(piperidm-3-ylamino)quinolin-2(lH)-one 

818 6-cWoro^{[2-(a^ethylarnmo)ethyl]amino}-3-[5-(4. 481.0 
methylp iperazin- 1 -yl> 1 H-benzirnidazol-2->i]quinolin- 

2(lH)-one 

819 7-cbioro-3-(5-morphoIin-4-yl-lH-benzimidazol-2-yl)-4- 480.0 
(piperidm-4-ylamino)quinolin-2(l H)-one 

820 4-{[(lR^R>2-aminoc>'clohexyl]amuio}-3-(lH- 408.9 
benzimiotool-2-yl)-7-cbJoroquinolin-2(l H)-one 
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821 3-(lH-benzimida2ol-2-yl)-7-chloro-4-[(3-morpholin-4- 438.9 
ylpropy l)amino]quinolin-2( 1 H)-ojie 

822 3-(lH-benzimidazol-2-yl)-7-chloro-4-l(pyridin-3- 402.9 
ylmethy l)amino]quinolin-2( I H)-one 

823 3-(lH-benzimidazol-2-yl)-7-chloro-4-[(2-pyridin-3- 416.9 
y lei h y l)ain i no]qn i no I i n- 2 ( 1 H )-one 

824 4<{[(lR r 2R)-2*aminoc>xlohexyl]ammo}-7-chloro-3-(5- 494.0 
morpholin-4-yl- 1 H-benzimidazol-2-yl)quinoIin-2(l H)-one 

825 4-[(4-aminocyclohexyl)amino]-7-chloro-3-(5-morpholin-4- 494.0 
yl- 1 H-benzimidazol-2-yl)qumoIin-2(l H)-one 

826 7-chloro-4-{[2-(niethyIamino)ethyl]arTiino}-3-(5-rnorpholin-4- 453.9 
4-yl- 1 H-beiizimidazol-2-yl)quinolin-2(l H)-one 

827 7-chIoro-3-(5-moipholin-4-yl-lH-benzimidazol-2-yl)-4- 480.0 
[(pyrro{idin-2-ylmethyl)amino]quinoliJD-2(lH)-one 

828 4-{[(lS)-2-amino-l-benzylethyl)amino}-7-chloro-3-(5- 530.0 
morpholin-4-yl-lH-benzimidazoI-2-yl)quinolin-2(lH)-one 

829 7-chlon>3-(5-morpholin-4-yNlH-beiizmiidazoI-2-yl)-4- 466.0 
(pyrrolidin- 3 -y lam ino)qu inol in- 2 ( 1 H)-one 

830 3-(lH-benzimidazol-2-yl)-7-chloro-4-[(2-pyrrolidin-l- 408.9 
ylethyl)amino]quinolin-2(l H)-one 

831 3-(lH-benzimidazol-2-yl)-7-chloro-4-[(2-piperidin-2- 422.9 
ylethyl)aiiiino]quinolin-2(lH)-onc 

832 3-(lH-benzimidazol-2-yl)-7-chloro-4-[(piperidin-3- 408.9 
ylmethyl)amino]quinolin-2(lH)-one 

833 3-(lH-benzimidazol-2-yl)-7-chloro-4-[(piperidin-4- 408.9 
ylmethyl)amino]quinolin-2( 1 H)-one 

. 834 3-(lH-benzimi(lazol-2-yl)-7-chloro-4-{[(2-fnethy|.l- • 539.1 

piperidin-4-yl- 1 H-benzimidazol-5- 
yl)mcthyl]amino}quinolin-2(l H)-onc 

835 4-f(4-aminocyclohexyl)amino]-3-(lH-benzimi(lazol-2-yl)-7- 408.9 
chloroquinolin-2( 1 H)-one 

836 3-(lH-benzirnidazol-2-yl)-7-eiiloro4-(pyrrolidiii-3- 380.8 
ylamino)quinolin-2 ( 1 H)-one 

837 4-[(3S)-I-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 530.6 
benzimidazol-2-yl)-6-(4-(triftuoromethyl)pheiiyI)quiiioliii- 

2(lH)-one 

838 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-ylamiiio]-3-(lH- 530.6 
benzimidazol-2-y l)-6- [3 -(trifluoix»methyl)phenyl]quinoliii- 

2(lH)-one 

839 4-amino-5-fluoro-3-[6-(4-isopropylpiperazin-l-y!)-lH- 421.5 
benzimidazol- 2 -y IJquinoliu-2 ( 1 H>one 

840 7-chJoro-3-(5-morpholui-4-yl-lH-benzimidazol-2-yl)-4- 480.0 
{[(2S)-pynt)lidin-2-ylmethyl]aiiiino}quinolin-2(lH)-one 

841 7-cWoro-3-(5-morpholin-4-yl-lH-benzimidazol-2-yl)-4- 480.0 
{ [( 2 R)-pyrrol idin-2-y Imethy l]ara uio}quihol in-2 ( 1 H)-onc 

842 7-chloro-4-({[(2S)-l-ethylpyiroliclm-2-yl]methyl}ainiiio)-3- 508.0 
(5-morpholin-4-yl- 1 H-berczimidazol-2-yl)quinolin-2(l H)- 

one 

843 7-chJoro-4-({[(2R)-l-ethyIpyrrolidin-2-yl]methyl}amino)-3- 508.0 
(5-morpholin-4-yl-l H-bcnzimidazol-2-yl)quiiK>lin-2(l H) 

one 

844 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-7-chJoro-3-(5- 506.0 
morpholin-4-yI-l H-benzimidazol-2-yl)quinolin-2(l H)-one 

845 7-chJoro-3-(5-morpholb^-yl-lH-benzimidazol-2-yl)-4- 494.0 
[(piperidin-3-ylmethyl)amino]quinolin-2(lH)-one 

846 7-chloro-3-(5-mojpholin-4-yl-lH-benzimidazol-2-yl)-4- 494.0 . 
[(p iperidin-4-y lmethyl)amino]quino lin-2 ( 1 H )-one 

847 4-{[(2S)-2-amino-3-methyibutyl]amino}-7-chloro-3-(5- 482.0 
morpholin-4-yl-l H-benzimidazol-2-yl)quinolin-2(l H>one 

848 4>{[4-(amijiomethyl)benzyl]amino}-7-chlon>-3-(5- 516.0 
morpholin-4-yl- 1 H-benzimidazol-2-y l)quinolin-2(l H)-one 

849 4-{[(lR>l-(aminomethyl)propyI]amino}-7-chloro-3-(5- 468.0 
morpholin-4-yM H-benzimidazol-2-yI)quuiolin-2(l H>one 

850 7-chJoro-4-{[3-(4-metbylpiperazm-l-yl^ropyl]amino}-3-(5- 537.1 
morpholin-4-yl- 1 H-benzimidazol- 2-y l)quino I in- 2 ( 1 H>one 

851 7-chJoro^-{[3-(lH-imidazol-l-yl)propyl]amuio}-3-(5- 505.0 
morpholin-4-yl- 1 H-benzimidazol-2-yl)quinolin-2(l H>one 

852 7-chloro-3-(5-moipholm-4-yl-lH-benzimidazol-2-ylH-[(2- 494.0 
pyrrolidin- 1 -ylethyl)aminoJquinol in-2 ( 1 H)-one 

853 7-chJoro-3-(5-morpholin-4-yl-lH-benzimidazol-2-ylH- 494.0 
[(piperidin-2-yImethyl)amino]quinoIiji-2(lH)-one 

854 7-cWoro^{(2-(dimethylamino)ethyl]amino}-3-(5- 468.0 
morpholin-4-yl- 1 H-benzimidazol-2-yl)quijiolin-2(l H)-one 
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855 7-chloro-3-(5-morpholm-4-yl-lH-ben2imidazol-2-yl)-4- 466.0 
[(3S)-pym>lidmO-ylanunojqumolin-2(lH)-onc 

856 4-[(3S>l-a2abioclo(2JJJoct-3-ylaminoJ-3-(lH- 478.6 
ben2imidazol- 2 -y l)-6- (4-hy droxypheny l)qu inol in-2 ( 1 H)-one 

857 4-[(3S)-l-a2abicyclo(2.2.2]oct-3-ytamino]-3-(lH- 478.6 
benzimitlazol-2-yl)-6-(3-hy(troxyphenyl)quinolin-2(lH)-one 

858 4-[(3S)-l-azabic>'c!o[2.2.2]oct-3-ylaminoJ-3-(lH- 478.6 
benziHiidazol-2-yl)-6-(2-hydroxyphenyl)quinolu3-2(lH)-one 

859 3<lH-oenziiniclazol-2-yl)-7.chlorc>.4-{[(2S>pyrTolidui.2. 394.9 
ylmethyl]amino}quinolin-2(l H)-one 

860 3-(tH-benzimiilazol-2-yl)-7-chloro-4-({[(2S>l- 422.9 
ethylpyrrol idin-2-yl]methyl}amino)quinolin-2( 1 H)-one 

861 3-(lH-bcnzimidazol-2-yl)-7-chloro-4-({[(2R)<l- 422.9 
ethy Ipyrrol idin-2 - y 1 Jmethy I }amino)quinol in- 2( 1 H>one 

862 3-(lH-benzimidazol-2-yl)-7-chloro-4-[(3S)-pyTrolidiji-3- 380.8 
ylamino]quinolin-2(lH)-one 

863 3*(lH-benzimidazol-2-yl)-6-chloro-4-{[(2S)-pyrrolidiji-2- 394.9 
ylmethyl]amino}quinolin-2(l H)-one 

864 3-(lH-benzimidazol-2-yl)-6-chloro-4-{|(2RVpyrrolidiii-2- 394.9 
ylmethyl]aniino}quinolin-2(l H)-one 

865 3-(lH-benzimidazol-2-yl)-6-chlon>4-({[(2S)-l- 422.9 
ethy Ipyrrol idin-2-yl]rnelhyl}ajnino)quinol in- 2(1 H)-one 

866 3-(lH-benzimidazol-2-yl)-6-chloro-4-({[(2R)-l- 422.9 
ethy Ipyrrol idin-2 -y 1 jmethy I } amino)quino! in- 2( 1 H)-one 

867 4-amino-3-[5-(l,4'-bipiperidin-r-ylcarbonyl)-lH- 380.8 
benzimidazol-2-yl]quinolin-2(lH)-one 

868 4-[(3Rhl-azabicyclo[2.2.2]oct-3-ylamino]-7.brorno-3-(5* 550.5 
morpholin-4-yl-lH-benzimidazol-2-yl)quinolin-2(l H)-one 

869 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-7-bromo-3-(6- 495.4 
methoxy- 1 H-benzimidazol-2-yl)quinolin-2(lH)-one 

870 3-{[3-(lH-benzimidazol-2-yl)-6,7-dimethoxy-2-oxo-l,2- 474.5 
dihydroquijiolin-4-yl]aniino}bicyclo[2 .2. 1 ]heptane-2 - 

carboxamide 

871 4-[(3-amino-2 ? 2-dimcthylpropyl)amhio]-3-(lH- 422.5 
benzimida2ol-2-yl)-6 > 7-<iimethox>'quinolin-2( 1 H)-one 

872 3-(lH-benzirmdazol-2-yl)-4-{[3-(dimethylamino)-2,2- 450.6 
dimethylpropy l]amino}-6,7-dimethoxyquinolin-2 (1 H)-one 

873 3-(lH-benziniidazol-2-yl)-7-chloro-4-[(pyridin-2- 402.9 
ylmethyl)amino]quinolin-2( 1 H)-one 

874 3-(iH-benzimidazol-2-yl)-7-chloro-4-[(2-pyridin-2- 416.9 
ylethyl)amino]quinolin-2(l H)-one 

875 3-(lH-benzimidazol-2-yl)-7-chloro-4-{[2- 368.8 
(methylamino)ethyl3amino}quinolin-2(lH)-one 

876 3-(lH-beiizimidazol-2-yl)-7-cWorc>-4-[(piperidui-2- 408.9 
ylmethyl)amino]quinolin-2( 1 H)-one 

877 3-(lH-benzinudazol-2-yl)-7-chloro-4-(piperidin-4- 394.9 
yiamino)quinolin-2 ( 1 H)-one 

878 ^amino-S-tS^l^'-bipiperidin-r-ylcarbonyO-lH- 471.6 
bcnzirnidazol-2-yl]quinoIin-2( 1 H)-one 

879 4-aniino-3-{5-[(3S)-3-(dimethylnitroryl)pyrrolidin-l-yl]-lH- 405.5 
benzimidazol- 2-y 1 Jquinol in- 2( 1 H)-one 

880 4-amino-3-(5-{2-[(dimethylamino)methyl]morpholin-4-yl}- 419.5 
1 H-benzimidazol-2-yl)quinolin-2(l H)-one 

881 methyl4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylaraino]-3- 534.6 
(1 H-bcnzimidazol-2-yl)-5-methyl-2-oxo- 1 ,2- 

dihydioquinol in- 6- y 1 jbenzoate 

882 3-l4-[(3RM-azabicyxlo[2.2.2Joct-3-ylaminoJ-3-(lH- 520.6 
benzimidazol-2-yl)-5-methyl-2-oxo- 1 ,2-<iihydroquinoIin-6- 

yl] benzoic acid 

883 4-|4-((3R)-l-azabicyx:lo{2.2.2Ioct-3-ylamino)-3-(lH- 519.6 
benzimida2ol-2-yl)-5-methyl-2-oxo- 1 ^-dihydroquinolin-6- 
yljbenzamide 

884 4-|4-t(3R>l-azabicyclo(2.2.2]oct-3-ylamino]-3-(lH- 520.6 
benzimidazol-2-y l)-5 -methyl- 2 -oxo- 1 ^-dihydroquinolin-6- 

yl] benzoic acid 

885 4-anuno-3-{5-[(2S)-2-(pynolidin-l-ylmcthyl)pynolidin-l- 429.5 
yl]- 1 H-benzimidazol-2-yl}quinolin-2(l H>one 

886 2-(4-ammo-5-rhioro-2-oxo-l,2-dihydroquinolin-3-yl)-N- 449.5 
raethyl-N-(l -methy!piperidin-4-yl)-l H-bcnzimidazole-6- 

carboxamide 

887 4-amino-3-(lH-b«nzimidazo!-2-yl)-5-[(l-methylpiperidin-4- 390.5 
yl)oxy]quinolin-2(l H)-one 
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888 4-amino-5-(l-azabic>'clo[2.2.2]oct-3-yIoxy)-3-(lH- 402.5 
benzimida2ol-2-y l)quinolin-2( 1 H)-one 

889 4-amino-5-fiuoro-3-{6-[(2-piperidin- 1 -ylethyl)aminoJ- 1 H- 42 1 .5 
benzimidazol-2-y l}quinolin-2( 1 H)-one 

890 4,6-diamino-3-[6-(4-methylpiperazin-l-yl)-lH- 390.5 
berr/imidazol-2-yl]quinolin-2(lH)-one 

891 2-(4-amino-5-fluoro-2-oxo-l } 2-dihydroquinoIm-3-yl)-lH- 339.3 
benzimidazoIe-5-carboxylic acid 

892 2-(4-amiiio-2-oxo-l,2-dihydToquinolin-3-yl)-N-pyridin-3-yl- 397.4 
1 H-benzimidazole-5-carboxamide 

893 4-amino-3-(5-{[(3R)-3-hydroxypym)lidin-l-yl]cart)onyl}- 390.4 
1 H-benzimidazol-2-yl)qijinolin-2(l H)-one 

894 N-{4-amino-3-[6-(4-mcthylpipcrazin-l-yl)-lH- 432.5 
benzimidazol-2-yl]-2-oxo- 1 ,2-dihydroquinoiin-6- 

yl}acetamide 

895 4-amino-5-fluoro-3-(6-morpholin-4-yl-lH-benzimidazol-2- 380.4 
yl)quinolin-2(lH)-one 

896 3-(5-chloro-lH-benzimidazol-2-yI )-4-{[2- 396.9 
(d imethy lamino)ethyl |amino } -6 -methyl quino lin- 2( 1 H)-one 

897 4-{[(lR ? 2R)-2-ammoc>'clohexyl3amino}-3-(5-chloro-lH- 422.9 
benzimidazoI-2-yl)-6-methylquino!in-2(lH)-one 

898 3-(5-chlon>-lH>benziiiii(bzol-2-yl)-6-inethyl-4-[(piperi(liti- 422.9 

3- ylmethy 1 )ami no]qui no lin- 2 (1 1 1 )-one 

899 3-(5-chloro-lH-benzimidazol-2-yl)-6-methyl-4-l(piperidin- 422.9 

4- ylmethyl)amino]quinolin-2(lH)-one 

900 4-[(4-aminocyc!ohexyl)aminoJ-3-(5-chloro-lH- 422.9 
beir/irnidazol-2-yl)-6-methylquinolin-2(lH)-one 

901 3-(5-chloro-lII-benzimidazo|.2-y!)-6-methyl-4-{[2- 382.9 
(mcthylamino)cthyl]amino}quinoIin-2(lH)-onc 

902 3-(5-cMoro-lH-benzimidazol-2-yl)-6-methyl-4-(pyrrolidin- 394.9 
3-ylamino)quiiiolin-2(lH)-one 

903 3-0 s -cWoro-lH-benzimidazol-2-yl)-6-inelhyl-4-[(piperidin- 422.9 
2-ylmethyl)amino]quinolin-2(l H)-one 

904 4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(5-chloro-lH- 434.9 
benzimidazol-2-yl)-6-methylquinolin-2(lH)-one 

905 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(5-chlorc-lH- 434.9 
benzimidazol-2-yl)-6-methyIquinolin-2(lH)-one 

906 4-aminoO-(6-{(2R,5R)-2-[(dimethylaniuio)methyl]-5- 433.5 
methylmoipho lin-4-yi }- 1 H- benzimidazo 1-2-yl) quinol in- 

2(lH)-one 

907 4-amino-3-(5-{[(3R)-3-hydroxypiperidin-l-yl)carbonyl}-lH- 404.4 
benzimidazol- 2 -y l)qu ino lin-2 ( 1 H)-onc 

908 2-(4-amino-2-oxo- 1 ,2-dihydroquinolin-3-yl)-N-(2-piperidin- 43 1 .5 
1 -ylcthyl)- 1 H-benzimidazolc-5-caiboxamide 

909 .4-amino-3-[5-(piperazin-l-ylcarbonyl)-lH-bcnzimidazol-2- 389.4 

yl ] qu inol in- 2( 1 H)-one 

910 N-{4-amino-3-(6-(4-methylpiperazin-l-yl)-lH- 474.6 
benzimidazol-2-yl]-2-oxo- 1 f 2-dihydrcxminolin-6-yl}-2,2- 

dimethylpro pan amide 

911 N-{4-amino-3-[6-(4-methylpiperazin-l-yi)-lH- 522.6 
benzimidazol-2-yl]-2-oxo- 1 ^-dihydroquinolin-6-yl}-3- 
phenylpropanamidc 

912 N-{4-amino-3-[6-(4-methyIpiperazin-l-yl)-lH- 538.6 
benzimidazol- 2-y 1J -2 -oxo- 1 ,2-d ihydroqu ino lin- 6-y 1} - 2- 
(benzyloxy)acetamide 

913 N-{4-amino-3-t6-(4-metliylpiperazin-l-yl)-lH- 514.6 
benzimidazol-2-yl]-2-oxo- 1 ^-dihydroquinolin-6-yl}-2- 

thien- 2-y lacetamide 

914 N-{4-amino-3-(6-(4-methylpiperazin- l-yl>- 1 H* 484.5 
benzimidazol-2-yl]-2-oxo- 1 ^-dihydroquinolin-6-yl}-2- 

furamide 

915 2-(4-amino-2-oxo-l,2-dihyd^uinolin-3-yl)-N-(2- 417.5 
pyrrolidin- 1 -ylethyl)- 1 H-benzimidazole-5-carboxamide 

916 ethyl (4-{|2<4-animo-2-oxc^l,2-dm>xlroqiimolin-3-yl)-lH- 475.5 
benzimidazol- 5-yl]caibony I }piperazin- 1 -y I )acetaie 

917 N-{4-amino-3-[6-(4-methylpiperazin-l-yl)-lH- 509.6 
benzimidazol- 2-y l]-2-oxo- 1 ,2-dihydroquinolin-6-y Ij-N*- 

phenylurea 

918 N-{4-amino-3-[6-(4-methylpiperazin-l-yl)-lH- 523.6 
benzimidazol-2-yl]-2-oxo- 1 ^-dihydroquinolin-e-ylJ-N'- 

benzyluxea 
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919 N-{4-amino-3-[6-(4-methylpipera2in-l-yl)-lH- 537.6 
benzimidazol-2-yl]-2-oxo- 1 ,2-dihydroquinolin-6-yl}-NM2- 
phenylethyOurea 

920 N-{4^amino-3-[6-(4-meihylpiperazin-l-yl>lH- 494.6 
benzimidazol- 2-yl] -2 -oxo- 1 ,2-dihydroquiiiolin-6- 

yljbenzamirte 

921 2-(4-amino-2-oxo-l,2-dihydroquLnolin-3-yl)-N-piperidiJi-3- 403.5 
yl- 1 H-berizimidazole-5-carooxamide 

922 2-(4-amino-2-ox<>-l,2-dihydroquinoliii-3-yl)-N-[(3R>-l- 429.5 
azabicyclo[2.2.2)oct-3-ylJ- 1 H-benzimidazole-6- 

carboxajnide 

923 2-(4-amino-2-oxo-K2-dihydroquinolin-3-y|)-N-[2- 447.6 
(diclhy lam ino)ethyl ]-N-ethy 1- 1 H - bcnzimidazolc- 5 - 

carboxamide 

924 4-amino-3-[6-(pyridin-4-yloxy)-lH-benzimidazol-2- 370.4 
yl]quinolin-2(lH)-one 

925 4-amino-5-feoro-3-{6-[(4-methyIpiperaziii-l-yl)carbonyl]- 421.4 
1 H-benzimidazol-2-yI}quinolin-2(l H)-one 

926 . 4-amino-5-nuoro-3-{6-|(4-isopropyIpiperazin-l- 449.5 

yl)carbonyl]- 1 H-benzimidazol-2-yl}quinolin-2(l H)-one 

927 4-amino-3-{6-[(4-cyciohexylpiperazin-l-yl)caiboDyl]-lH- 489.6 
benzirnidazol-2-yl}-5-fluoroquinolin-2(1H)-one 

928 4-amino-6-(isobutylamino)-3-t6-(4-methylpiperazin-l-yl)- 446.6 
lH-benzimidazol-2-y!jquinolin-2(lH)-one 

929 2-(4-amino-5-fluoro-2-oxo-1.2-dihyclroquuiolin-3-yl)-N- 488.6 
raethyl-N-(l -methylpyrrolidin-3-yl)- 1 H-benzimidazole-6- 

carboxamide 

930 4-amino-6-[(2-methylbutyl)amino]-3-[6-(4- 460.6 
methylpipcrazin-l -yl)- 1 H-bcnziniidazol-2-yl]qiiinolui- 

2(lH)-one 

931 4-amino-6-[(cycIohexylmethyl)amino]-3-[6-(4- 486.6 
inelhylpiperazin-1 -yl)- 1 H-benziniidazol-2-yl]quinolui- 

2(lH)-one 

932 4-amino-3-(6-{[(3S)-3-methylpipcraziii-l-yl]carboiiyl}-lH- 403.5 
benzimidazol-2-yl)quinolin-2( 1 H>one 

933 2-(4-anuno-2-oxo-l,2-dihydroquinoIiii-3-yl)-N-[(3S)-l- 429.5 
azabicyclo[2 .2 .2]oct-3-yl]- 1 H-benzimidazoIe-6- 

carb ox amide 

934 4-amino-3-[6-(l,4 , -bipipcridin-r-ylcarbon>'l)-lH- 489.6 
benzimidazol- 2 -y I] -5 - ftuoroquinol in-2( 1 H)-one 

935 2-(4-aniino-5-fluoro-2*oxo-l > 2-dihydroquinoliii-3-yl)-N- 435.5 
methy!-N-(l -methyIpyrrolidiD-3-yl)-l H-benzimidazole-6- 

carboxamide 

936 4-amino-3-(lH-bcnzimidazol-2-yi)-5-[(4- 415.5 
methoxyphenyl)thio] quinolin- 2( 1 H)-one 

937 4-anuno-3-(l H-benzimidazol- 2-yl)-5-[(4- 447.5 
methoxyphenyl)sul fonyl]quinolin-2 ( 1 H)-one 

938 4-amino-3-(lH-benziniidazol-2-yl)-5-[(2- 415.5 
methoxyphenyl)thio]quinolin-2( 1 H)-one 

939 NK4-{[2-(4-amino-2-oxo-l^-dihydroquinolin-3-yl)-lH- 426.4 
benzimidazol- 5 -yll oxy} phenyl)acetamide 

940 4-amino-6>(benzylamino)-3-[6-(4-methylpipejazjn-l-yl)- 480.6 
lH-benzimidazol-2-yl]quinolin-2(lH)-one 

941 4-anuno-3-[6-(4-methylpiperazm-l-yl)-lH-benzimidazol-2- 578.7 
ylj- 6- { [(3 -phenoxytbien- 2-yl)methy 1 ]ammo}quino lin-2 ( 1 H> 

one 

942 4-ainino-3-[6-(4-methyIpiperazm-l-yl)-lH-benzimidazol-2- 500.6 
yl]- 6- { [(3-memylthien-2-yl)raethyl]amino}quiiiolin-2 ( 1 H)- 

one 

943 4-amino-3-[6-{4-methylpiperazin-l-yl)-lH-benzimidazol-2- 487.6 
yl]-6- [(1 3-tniazol-2-ylmethyl)amiiio]quiiiolin-2( 1 H)-one 

944 4-amino-3-[6-(4-methylpiperazin-l-yl)-lH-benzimidazol-2- 482.6 
yl]- 6- [(pyrazin- 2-y Imethy l)amino]quinolin-2 ( 1 H)-one 

945 4-amiiK>-3-(5-{2-[(dimeihylamino)methyl]-l J 4-oxazepaji-4- 433.5 
yl } - 1 H-benzimidazol- 2-yl )- 5- ftuoroquinolin- 2 ( 1 H)-one 

946 4-amino-3-(5-{2-[(dimcthytamino)methyl}- 1 ,4-oxazepan-4- 45 1 .5 
yl}- 1 H-benzimidazol- 2-yl )-5-fluoroquinolin-2(l H)-one 

947 6-chloio-4-{[2-(dimetbylamino)-2^>TidiD-3-ylethyl]amino}- 545.1 
3-( 5-raorpholin-4-y 1- 1 H- benzimidazol- 2 -y l)quino lin-2( 1 H)-one 

948 6-amino4-[(3S> 1 -azabicyclo[2.2.2Joct-3-ylamino]-3-(l H- 401 .5 
benzimidazol- 2-y l)quinol in-2 ( 1 H)-one 

949 6-chloro-3-(5-chloro-lH-benzimidazol-2-ylH-{[2- 417.3 
(dimelhy lamino)ethyl]amino }quino lin-2 ( 1 H)-one 
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950 4-{[(HUR)-2-ammoc>xlohexyl]amiJio}-6-chJoro-3-(5- 443.3 
chloro-lH-benzimidazol-2-yl)quinolin-2(lII)-one 

951 6-cWoro-3-(5-chloio-lH-benzimidazol-2-yl)-4-[(piperidin- 443.3 

3- ylm ethyl)ami no]qui no 1 in- 2 ( 1 H)-one 

952 6-chloro-3-(5-chloro-lH-benzimidazol-2-yt)-4-[(P i P eridil1 - 4433 

4- ylmelhyl)ainino]quinolin-2(lH)-one 

953 4-[(4-aminocyclohexyl)amino]-6-chloro-3-(5-chloro-lII- 443.3 
benzimidazol-2-yl)quinolin-2(lH)-one 

954 6-chloro-3-(5-chloro-lH-benzimidazol-2-ylH-{[2- 403.3 
(methylamino)ethyl]amino}quinolin-2(lH)-one 

955 6-chloro-3-(5-chloro-l H-benziiniclazol-2-y l>4-(pyiTolidin- 41 5.3 
3-ylamino)quinolin-2(lH)-one 

956 6-chloro-3-(5-chloro-lH-bcnzimida2ol-2-yl)-4-[(pipcridin- 443.3 
2 -y [methyl )ami no Jqui no lin- 2 ( 1 H)-one 

957 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-ylamino]-6-chloro-3-(5- 455.4 
chloio- 1 H-benzimidazol-2-yl)quinoJin-2( 1 H)-one 

958 4-{(3R)-l-a2abicyclo[2.2.2]oct-3-ylamino]-6-chloro-3-(5- 455.4 
chlorD-lM-benzimidazol-2-yl)quinolin-2(lM)-one 

959 4-amino-3-16-(4-methylpiperazin-l-yl)-lH-benzimidazol-2- 473.6- 
yl3-6-{[(2S)-pyrrolidin-2-ylmethyl]amino}quinolin-2(lH)-one 

960 4-amino-6-{[(5-methylisoxazol-3-yl)methyl]amino}-3-[6-(4- 485.6 
methylpiperayin-l-yl)-lH-benzi[!iidazol-2-yl]quinolin- 

2(lH)-one 

961 4-amino-3-(5-{(2S,5R)-2-[(dimethylamuio)methyl)-5- 433.5 
methylmorpho!in-4-yl }- 1 H-benzimidazol-2-yl)quinolin- . 

2(lH)-one 

962 3-(5-ch!oro-lH-benzirnida/ol-2-yl)-4-{[2- 418.8 
(dimethylamino)ethyl]amino}-6 t 7-difiuoroquinoIin-2(lH)-one 

963 4-{[(lRl2R)-2-aminoc>'clohexyl]amino}-3-(5-chloro-lH- 444.9 
benzimidazol-2-yl)-6,7-difluoroquinolin-2(lH)-one 

964 3-(5-chloro-lH-benzimidazol-2-yl)-6,7-difluoro-4- 444.9 
[(p iperidin- 3-y linethy l)ainino ]qu ino 1 in- 2 ( 1 H)-one 

965 3-(5-chioro-lH-benzimidazol-2-yl)-6,7-difluoro-4- 444.9 
[(p iperidin-4-y lmethyl)amino ]qu ino 1 in-2 ( 1 H )-one 

966 4-[(4-aminocyclohexyl)amino]-3-(5-chloro-lH- 444.9 
benzimidazol-2-yl)-6 ? 7-difluoroquinolin-2(lH)-one 

967 3-(5-chloro-lH-benzimidazol-2-yl)-6,7-difluoro-4-{[2- 404.8 
(methy lamino)ethyl Janiino }qu inolin- 2( 1 H)-onc 

968 3-(5-chloro-lII-benzimidazol-2-yl)-6,7-dimioro-4- 416.8 
(pyrro lidin- 3 -y lamino)quino 1 in- 2 (1 H)-one 

969 3-(5-cbJoro-lH-benzimidazoI-2-yl)-6,7-difluoro-4- 444.9 
[(p iperidin-2-y lmethyl)amino]quinol in-2 ( 1 H)-one 

970 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-ylainino].3.(5-chloro-lH- 456.9 
bcnzimidazol-2-yl)-6,7-<lifluoroquinolin-2(lH)-one 

971 4-((3R)-l-azabicyclo(2.2.2]oct-3-ylamino]-3-(5-chJoro.lH- 456.9 
benzimidazol-2-y l)-6,7-di ftuoroquino 1 in-2 ( 1 H)-one 

972 4-amino-3-(6-{[(3R)-3-methylpiperazui-l-yl]cajbonyl}-lH- 403.5 
benzimidazol-2-yl)quinolin-2( 1 H)-one 

973 4-amino-3-(5-{[(3S>3-hydroxypyriolidm-l-yl]carbonyl}- 390.4 
lH-benzimidazol-2-yl)quinolin-2(lH)-one 

974 4-amino-3-(5-{f4-(2-hydroxyethyl)piperazin-l-yl]carbonyl}- 433.5 
lH-benzimidazol-2-yl)quinolin-2(lH)-one 

975 4-amino-3-[6-(4-isopropylpiperazin-l-yl)-lH- 433.5 
benzimidazol-2-yl]-5-mcthoxyquinolin-2(lH)-one 

976 4-anu'no-3-(5-{3-[(dimethylamino)methyl]pyrrolidin-l-yl)- 403.5 
1 H-benzimidazol-2-yl)quinolin-2( 1 H)-one 

977 4-amino-3-(5-{3-[(dimethylamino)methyl]pyrrolidin-l-yl}- 421.5 
1 H-benzimidazol-2-yl)-5-fluoroquinolb-2(l H)-one 

978 4-amino-3-(6-{(2R T 5S)-2-[(dimethylamino)mrthyl)-5- 433.5 
methylmoipholin-4-yl }- 1 H-benzimidazol-2-yl)quinolin- 

2(lH)-one 

979 4-anu'nc^3-[6^(4-methyIpipera2m-l-yl)-lH-bcnzimidazoi-2- 473.6 
yl]-6-(piperidin-4-ylamino)quinolin-2( 1 H)-one 

980* 6^cUorcK3-[5-(4-methylpiperazin-l-yI>lH-benzimidazol-2- 479.0 
yl]-4- [ (3S)-pyrrol id in-3 -y lam ino]quinolin-2 (1 H)-onc 

981 4-aminoO-{5-[(3R)-3-(dimethylaniino)pynolidin-l-yl]-lH- 407.5 
benzimidazol-2-yl}-5-fluoroquinolin-2(l H)-one 

982 4-amino-3-{5-{(3S)-3-(dimethylamino)pym>lidin-l-yl}-lH- 407.5 
benzimidazol-2-y 1 }- 5- ftuoroquino! in- 2 (1 H)-onc 

983 4-amino-3-[6-(2,6-dimethylmorphoIin-4-yl>lH- 408.4 
benzimidazol-2-yl]-5-fluoroquinol in-2( 1 H)-onc 

984 4-aimno-3-{6^[(3-aminopynDlidin-l-yl)caj*onyl]-lH- 389.4 
benzimida2ol-2-yl}quinolin-2( 1 H)-one 
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985 ethyl(3S,4R)-4-({[2-(4-amiiio.2-oxo-L2-<iihydroquiiiolin- 505.5 
3-yl)- 1 H-benzimidazol- 6-yl]cajbon>i}amuio)-3- 

methoxypiperidine- 1 -carboxylate 

986 6-amino-3-(lH-benzimida2ol-2-yl)-4-[(3S>pyrroltdin-3- 361.4 
ylamino]quinolin-2(lH)-one 

987 4-amino-3-(6-{(2R3S)-2-[(dimethylainijio)melhyl}-5- 451.5 
melhylmoipholin-4-yl }- 1 H-benzimidazol-2-yl)-5- 

ftuoroquinolin-2( 1 H)-oiie 

988 N-{(3S>l-{2-(4-amino-2-oxo-l t 2-dihydroquijioIiii-3-yl)-lH- 417.5 
benzimidazol-6-y l]pyrrol idin-3 -yl }- N- methy lacetam ide 

989 2>(4-ajnino-2-oxo-1.2-dihydroquinolin-3-yl)-N-piperidin-4- 403.5 
yi- 1 H-benzimidazole-6-carboxamide 

990 2-(4-amino-2-oxo-1.2-dihydroquinoiin-3-yl>N-[2.(l- 431.5 
methylpyrrolidifl-2-yl)ethyl )- 1 H-benzimidazole-6- 

carboxamide 

991 N-{4-amino-3-[6-(4-methylpiperazin-l-yl>lH- 475.6 
benzimidazol-2-yl]-2-oxo- 1 .2-dihydroquuioliii-6-yl}-N'- 

isopropylurea 

992 N-{4-amino-3-[6-(4-methyIpiperazin-l-yl)-lH- 537.6 
benzimidazol-2-yl]-2-oxo- 1 r 2-dihydroquiiioliii-6-yl}-N , -(3 T 5- 
dimethylphenyl)urea 

993 N-allyl-N'-{4-aniino-3-[6-(4-methylpiperazin-l-yl)-lH- 473.6 
benzimidazol-2-yi]-2-oxo- 1 ,2-dihydxoquinotin-6-yl}urea 

994 N-{4-amino-3-(6-(4-methylpiperazin-l-yl)-lH- 489.6 
benzimidazol-2-yl]-2-oxo- 1 ^-dihydroquijiolin-e-yll-N'- 
(tert-butyl)urea 

995 N-{4-amino-3-[6-(4-methylpipenizin-l-yl)-lH- 555.7 
benzimidazol-2-yl]-2-oxo- 1 .2-dihydroquinoiin-6-yl}-N , -[2- 

(mcthy 1th io)phcny I jurea 

996 N-{4-amino-3-f6-(4-methylpiperazin-l-yl)-lH- 502.6 
benzimidazol-2-y l]-2-oxo- 1 ,2-dihydroquLno!in-6- 

yl}heptanamide 

997 4-amino-3-(6-(4-methylpiperazin- 1 -yl)-l H-benzimidazol-2- 460.6 
yl]-6-(neopcntylamino)quiiioliii-2(l H)-onc 

998 N-{4-amino-3-[6-(4-methylpiperazin-I-yl)-lH- 578.5 
benzimidazol-2-yl]-2-oxo- 1 J-dihydroquinolin-6-y I}-N*-(3,4- 
dichlorophenyl)urea 

999 N-{4-amino-3-(6-(4-methylpiperazin-l-yl)-lH- 577.6 
benzimidazoI-2-yl]-2-oxo- 1 ^-dihydroquinoIin-6-y 1}-N*- [3- 

(tri ftuoromethyl)pheny I Jurea 

1000 N-{4-ammo-3-[6-(4-methylpiperazin-l-yl)-lH- 531.7 
benzimidazol-2-yl]-2-oxo- 1 ^-dihydroquinolin-6-yl}-N'- 

heptylurea 

1001 N-{4-amino-3-[6-(4-methylpiperaziii-l-yl>-lH- 553.6 
bcnzimidazol-2-yl]-2-oxo- 1 r 2-dihydroquinoIin-6-yl}-N*-(2- 
ethoxyphenyl)urea 

1002 N-{4-amino-3-[6-(4-methylpiperaziii-l-yl)-lH- 460.6 
benzimidazol-2-yl]-2-oxo- 1 ^-dihydroquinolin-6-yl}-2- 
methylpropanamide 

1003 N-{4-amiDO-3-[6-(4-methylpiperazin-l-yl)-lH- 522.6 
benzimidazol-2-yll-2-oxo- 1 ^-dihydroquinolin-6-yl}-4- 
ethylbenzamide 

1004 N-{4-ammo-3-[6-(4-methylpiperazin-l-yl)-lH- 519.6 
benzimidazol-2-yI]-2-oxo- 1 r 2-dihydroquinolin-6-yl}-4- 
cyanobenzamide 

1005 N-{4-amino-3-[6-(4-methylpiperazin-l-yl)-lH- 500.6 
benzimidazol-2-y l]-2-oxo- 1 ^-dilrydroquinolin-6- 
yl}cyclohexanecarboxamide 

1006 N-{4-amino-3-I6-(4-methylpiperazin-l-yl>lH- 496.5 
bcnzimida2ol-2-ylJ-2-oxo- 1 ^-dihydroquinolin-6- 

yl } pyrazine- 2-carboxamide 

1007 N-{4-ammo-3-[6-{4-methylpiperazinyl)b^zimidazol-2-yl]- 537.6 
2-oxo(6-hy<ijtxiiimolyl)}-2-[benzylamiiio]acetamide 

1008 4-amino-6-[methyl(l-methylpiperidm^yl)amiiio]-3-[6-(4- 501.6 
methyipiperazin- 1 -yl)- 1 H-benzimidazol-2-yl Jquinolin- 

2(lH)-one 

1009 4-amiiio-6-I({5-[(dimethylaniino)methyl]-2- 527.6 
furyl}methyl)ammo)0-[6-(4-methylpiperazin- 1 -yi> 1H- 

benzimidazol- 2-y 1 ] quino lin-2 ( 1 H)-one 

1010 4-anu\oo-6-{((2-ethyl-5-methyl-4H-imidazol-4- 512.6 
yi)methyl Jamino}-3- (6-(4-methylpiperazin- 1 -yl)- 1 H- 
benzimidazol-2-yl]quinolui-2(l H)-one 
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1011 N-{4-amino-3-[6-(4-methylpipera2in-l-yl)-lH- 460.6 
benzimidazol-2-yIj-2-oxo- 1 ,2-dihydroquinolin-6- 

yl}butanamide 

1012 4-aminoO<5-{[(2R>2-(pyrroIidm-l-ylmethyl)pyrrolidin-l- 457.5 
yl]carbonyl}-l H-benzimidazol-2-yl)qirinolm-2(l H)-one 

1013 4-ainino-3-[5-({(2R,5R)-2-[(dime"thyliuiiiiio)methyl]-5- 461 .5 
mcthylmorpholin-4-yl}carbonyl)- i H-benzimidazol-2- 
yl]quinolin-2(lH)-one 

1014 4-amino-3-[5-({(2S,5R)-2-[(dimethylamino)methyl]-5- 461.5 
methylmoipholin-4-yl}carbonyl)- 1 H-benzimidazoI-2- 
yl]quinolin-2(lH)-one 

1015 4-amino-5-fluoro-3-{6-{[(3S)-3-metnylpiperazin-l- 421.4 
yl]carbonyl}-l H-benzimidazol-2-yl)quinolin-2(l H)-onc 

1016 4-amino-5-fluoro-3-(6-{|(3R)-3-methylpiperazin-l- 421.4 
yl]caibonyl}-l H-benzimidazol-2-yl)quinolin-2(l H)-one 

1017 4-amino-5-fluoro-3-(5-{[(2R)-2-(pyrrolidin-l- 475.5 
ylmethyI)pyrroUdin-l -yljcarbonyl}- 1 H- benzimidazol- 2- 

yl)qu inol in- 2( 1 H)-one 

1018 4-amino-6-(dimethylamino)-3-|5-(4-methyipiperazin-l-yl)- 418.5 
lH-benzimidazoI-2-yl]quinolin-2(lH)-one 

1019 4-amino-6-(methylamino)-3-[5-(4-methylpiperazm-l-yl)- 404.5 
1 H-benziriiiita/ol-2-yl]qiiiriolin-2(l H)-one 

1020 4-amino-5-fluoro-3-[5-fluoro-6-(4-methylpiperaziji-i-yl)- 411.4 
lH-benzimidazol-2-yl]quinolin-2(lH)-one 

1021 4-amino-3-[6<({(2R,5S)-2-[(dimethyIamino)methyl]-5- 461.5 
methylmorpholiB-4-yl}carbonyl)-lH-benzimida2ol-2- 
yl]qiiinolin-2(lH)-oiie 

1022 4-amino-3-[6-({(2S J 5S)-2-[(dimethylamino)methy!]-5- 461.5 
mcthylmorpholm-4-yl}carbonyl)-lH-bcnzimidazol'-2- 
yllquinolin-2(lH)-one 

1023 4-amino-3-{6-[(3,5-dimethylpiperazin-l-yl)carbonyl]-lH- 417.5 
beiiziiiiidazol-2-yl}quinolin-2(lH)-one 

1024 4-amino-3-{5-(4-ethylpiperazin-l-yl)-lH-benzimidazol-2- 407.5 
yl]-5-fluoroquinolin-2(l H)-onc 

1025 4-amino-3-|6-({(2R,5S>2-[(dimethylamino)methyl]-5- 479.5 
me±ylmoroholin-4-yl}carbonyl)- 1 H-benzimidazol-2-yl]-5- 
fluoroquinolin-2(lH)-one 

1026 4-amino-3-[6-({(2S^S)-2-[(diiTiethylamino)methyl]-5-' 479.5 
methylmoroholm-4-yl}carbonyl)- 1 H-benzimidazol-2-yl]-5- 

fluoroquinol in- 2( 1 H> one 

1027 4-amino-3-[5-({(2R,5R>2«[(dimethylamino)methyl]-5- 479.5 
methylmoipho lin-4-y 1 }carbonyl )- 1 H- benzimidazol- 2 -y I ]-5- 
fluoroquinolin-2(lH)-one 

1028 4-amino-3-[5-({(2S^R)-2-[(dimethylamino)methyl]-5- 479.5 
mcthylmorpho lin-4-y 1 }carbonyI )- 1 H- benzimi dazol- 2-yl ]- 5- 
fluoroquinolin-2(l H)-one 

1029 N-[3-({4-amino-3-[6-(4-methylpiperazin-l-yl)-lH- 524.6 
benzimidazol- 2-yl] -2 -oxo- 1 ,2-dihydroquinolin-5- 

yl }oxy )pheny IJacetami de 

1030 4-anuno-3-{6^[(4-cthylpiperazm-l-yl)carbonyl]-lH- 417.5 
benzimidazol-2-yl}quinolin-2( 1 H)-one 

1031 2-(4-animo-2-oxo-l,2-dihydroquinolin-3-yl)-N,N , -dimethyl- 363.4 
1 H-benzimidazole-6-carbohydrazide 

1032 2-(4-amino-2-oxo-l,2-dihydroquinolin-3-yl)-N- 404.4 
(tetrahydrofuran-2-ylmethyI)- 1 H-benzimidazole-6- 

carboxamide 

1033 4-amino-5-[3-(dimethylamino)phenoxy]-3-[6-(4- 510.6 
methylp iperazin- 1 -yl)- 1 H- benzimi dazol-2 -yl] quinolin- 

2(lH)-one 

1034 4-amino-5-(4-aminophenoxy)-3-[6-(4-methylpipcrazin-l- 482.6 
yl)- 1 H-benzimidazol-2-yl]quinolin-2( lH)-one 

1035 6-cWoro-4-{[2-(dimethylamino)ethyl]amino}-3-(6-fluoro- 400.9 
1 H-benzimidazol-2-yl)quinolin-2( 1 H)-one 

1036 4-{[(lR^R)-2-aminoc>'clohexyl]amino}-6-chJoro-3-(6- 426.9 
fluoro- 1 H-benzimidazol-2-yl)qiiinolin-2(l H)-one 

1037 6^chloro-3-(6-fhJon>-lH-bcnziniidazol-2-ylH-[(pipcridm-3- 426.9 
ytmethyl)aminoJquino!in-2( 1 H>one 

1038 6-cWoro-3-(6^fhioro-lH-benzimidazol-2-yl)^-[(piperidin-4- 426.9 
ylmethy l)amino]quinol i n- 2 ( 1 H )-one 

1039 4-[(4-ambocyclohexyl)amino]-6-chloro-3-(6-fluoio-lH- 426.9 
benzimidazol- 2-y l)quinolin-2( 1 H)-one 

1040 6-chIoro-3-(6-ftuoro-lH-benzimidazol-2-yl)-4-{(2- 386.8 
(methy lamino)etliyl]amino}quinolin-2( 1 H)-one 
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1041 6-chloro-><6-fiuoro-lH-benzimida2ol-2-ylH-[(3S)- 398.8 
pyrroli din -3 - ylamino J quinolin -2 ( 1 H )-one 

1042 6-chloro-3-(6-ftuoro-lH-bejizimiciazol-2-yl)-4-K3R)- 398.8 
p>Trolidin-3-ylamino] quinolin- 2 ( 1 H)-one 

1043 6-chloro-3-(6-{hioro-lH-benzimidazol-2-yl)-4-[(piperidin-2- 426.9 
ylmethyl)ainino]quinolin-2(lH)-one 

1044 4-[(3S)-l-azabic>-clo[2.2.2]oct-3->iamino]-6-clilon>-3-(6- 438.9 
fluoro- 1 H-berizimidazol-2-yl)quinolin-2(l H>one 

1045 6-bromo^{[2-(dimethylamiiio)ethyI]amino}-3-(6- fluoro- 445.3 
lH-benzimidazol-2-yl)quinolin-2(lH)-one 

1046 4-{[(lR,2R)-2-arninoc>clohexyl]aniino}-6-bronio-3-(6- 471.3 
fluoro- 1 H-benzimidazol-2-yl)quinolin-2(l H)-one 

1047 6-bromo-3-(6-fluoro-lH-r^nzimidazol-2-yl)^[(piperidiri-3- 471.3 
ymiethyl)amino]quinolin-2( 1 H)-one 

1048 6-bromo-3-(6-fluoro-lH-benzimidazol-2-yl)-4-[(piperidin-4- 471.3 
•ylm ethy l)amino] quinol in- 2( 1 H )-one 

1049 4-[(4-aminocyclohexyl)amino]-6-bromo-3-(6-fluoro-lH- 471.3 
benzimidazol-2-yl)quinolin-2(lH)-one 

1050 6-bromo-3-(6-fluoro-lH-benzimidazol-2-yl)-4-{[2- 431.3 
(methy lamino)ethyl ]amino}quinolin-2( 1 H)-one 

1051 6-bromo-3-(6-fluoro-lH-benzimidazol-2-yl)-4-[(3S)- 443.3 
pyrrolidin-3-ylaxnino]quinolin-2(lH)-one 

1052 6^bromo-3-(6-fluoro-lH-benzimidazol-2-yl)-4-[(piperidin-2- 471.3 
y Lmetny I )aminoJ quinoli n- 2( 1 H)-one 

1053 4-[(3S)-l-azabic>xlo[2.2.2]octO-ylarrimo]-6-bromo-3-(6- 483.4 
fluoro- 1 H-benzimidazol-2-yl)quinolin-2(l H)-one 

1054 6-bro!no-3-(6-flnoro-lH-benzirnidazol-2-yl>4-[(3R)- 443.3 
pyrrolidin-3-y!amino)quinolin-2( 1 H)-onc 

1055 N-[4-({4-amino-3-[6-(4-methylpipeTazin-l-yl)-lH- 524.6 
benzirnidazol-2-y l]-2-oxo- 1 .2-dihydroquinolin-5- 

yl } oxy )pheny IJacetami de 

1056 4-axiiino-3-{6-[(4-clhylpiperazin-l-yl)carbonyl]-lH- 435.5 
benzimidazol- 2-y 1 }-5- fluoroqu ino lin- 2 ( 1 H)-onc 

1057 cthyl(3S,4R)-4-({{2-(4-amino-5-fluoro-2-oxo-l T 2- 523.5 
dihydroquinolin-3-yl)- 1 H-benzimidazol-6- 

yljcarbonyl }amino)-3 -methoxypiperidine- 1 -carboxylate 

1058 2-(4-anuno-5-fluoro-2-oxo-l,2-dmydroquinolin-3-yl)-N- 447.5 
[(3 K)- 1 -azabic>xlo[2 .2 .2]oct-3-yl]- 1 H-benzimidazole-6- 

carboxamide 

1059 2-(4-aniino-5-fluoro-2-oxo-l,2-dihydroquinolin-3-yl>N- 447.5 
[(3S>1 -azabicyclo[2.2.2]oct-3-yl]-l H-benzirrudazole-6- 

carboxamide 

1060 4-amino-5-fluoro-3-{5-[(5-methyl-2,5- 433.5 
diazabicyclo[2.2. l]hept-2-yl)carbonyl]- 1 H-benzimidazol-2- 
yl}quinolin-2(l H)-one 

1061 4-armno-3-(5-(l,4'-bipiperidm-l'-yI>lH-benzimidazol-2- 461.6 
ylJ-5-ftuoroquinolin-2(l H)-one 

1062 4-[(3S)-l-azabic>'cio[2.2.2]octO-ylamino]-6-chloro-3-(7- 506.0 
morpholin-4-yl- 1 H-benziniidazol-2-yl)quinolin-2(l H)-one 

1063 6-cMoro-3-(7-morpholm-4-yl-lH-benzimidazol-2-ylH- 480.0 
(piperidin-4-ylamino)quinolin-2(l H)-one 

1064 6-cMon>3-(7-motrpholm-4-yl-lH-be^ 466.0 
[(3 S)-pyrro lidin- 3-y lamino ]quino lin-2 (1 H)-one 

1065 4-anuno-7-rnioro-3-[5-(4-methylpiperazui-l-yl)-lH- 393.4 
benzimidazol-2-yl]quinolin-2( 1 H)-one 

1066 4-amino-3-{6-[(2,6Kiirnelhylpiperftzm-l-yl)carix)riyl)-lH- 417.5 
benzimidazol-2-y l}quinolin-2( 1 H)-one 

1067 4-arruno-3-(5.{(2S^R).2.[(dimethylamino)methyl)-5- 451.5 
methylmorpholin-4-yl }- 1 H-benzimidazol-2-yl>-5- 

fluoroquinolin-2(l H)-one 

1068 6-chloro-3-(5-morpholin-4-yl-lH-bcnzimidazol-2-yl>4- 466.0 
((3S>pyrrolidin-3-y lamino Jquinolin-2(l H>one 

1069 4-anurjo-3-(5-{(2S'4S)-2-[(dimethylamiiK>)rneth^ 451.5 
methylmorpholin-4-yl }- 1 H-bcnzimidazo 1- 2-yl)- 5- 

ftuoroquinol in- 2( 1 H)-one 

1070 4-aniino-3-(lH-benziniidazol-2-yl)-6-[metrryl(l- 403.5 
methyl p i peri dm-4-y I) amino] quinol Ln-2( 1 H)-one 

1071 4-amino-6-[isobutyl(methyl)ainino]-3-[6-(4- 460.6 
rnethytpipcrazm-l-yl>-lH-benzimidazol-2-ylJquinolui- 

2(lH)-one 

1072 4-arnino-6-((cyclohexyuTiethyl)(met^ 500.7 
methytpiperazin- 1 -yl)- 1 H-benziinidazol-2-yl]quinolin- 

2(lH)-one 
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1073 4,6-diammc-3-(6J-dimethyMH-beiizimidazol-2- 320.4 
yl)quinoIin-2(l H)-onc 

1074 4-amino-3-(6J-dimethyl-lH-benzimidazol-2-yl)-6- 334.4 
(methylamino)quinolin-2(l H)-one 

1075 4-amino-3-(5,6-dimethyMH-benzimidazol-2-yl)-6- 334.4 
(methy lam i no)qu i no I i n«2( 1 H)-one 

1076 4,6-diamino-3-( 1 Ii-benzimidazol-2-yl)quinoIin-2(l H)-one 292.3 

1077 4-amino-3-(6,7-dimethyl-lH-benzimidazol-2-yl)-6- 376.5 
(isobutylamino)quinolin-2(lH)-one 

1078 4-amino-3-(5 ? 6-dimeihyl-lH-benzimidazol-2-yl)-6- 376.5 
(isobuLylamiiio)qiiinolin-2(lH)-one 

1079 N-(3-{[2-(4>'amino-2-oxo-l,2-dihydroquinolin-3-yl)-lH- 426.4 
benzimidazol- 6 -y 1] oxy } pheny I )acctamidc 

1080 4-amino-3-|6-(3,4-dimethylpiperazin-l-yl)-lH- 389.5 
benzimidazol-2-yl]quinolin-2(lH)-one 

1081 N-[3-({4-amino-3-[6-(4-methylpiperazin-l-yl)-lH- 524.6 
benzimidazol-2-yl]-2-oxo- 1 ,2-dihydroquinolin-6- 

yl } oxy )phenyl ]acetamide 

1082 4-amino-3-(6-{(2R,5R)-2-l(dimethylamino)me±yl|-5- 451.5 
methylmorpholin-4-yl}- 1 H-benzimidazol-2-yl)-5- 

fluoroquinolin-2(l H)-one 

1083 4-{[(l R,2R)-2-aminocyclohexylJaniino}-6-bmmo-3-(6- 505.8 
chloro-5-fluoro-l II-benzimidazol-2-yl)quinolLn-2(l H)-one 

1084 6-bromo-3-(6-chloro-5-fluoro-lH-benzimidazol-2-ylM- 505.8 
[(piperidin-4-ylmethyl)amino]quinolin-2(lH)-one 

1085 4-[(4-aminocyclohexyl)amino]-6-bromo-3-(6-chloro-5- 505.8 
Pjuoro-lH-benzinii(U/.ol-2-yl)quino!in-2(lH)-one 

1086 6-bromo-3-(6-chloro-5-fluoio-l II-benzimidazol-2-yl)-4-{[2- 465.7 
(methy lamino)cthyl ]am ino }qu inolin- 2( 1 H) -one 

1087 6-bromo-3-(6-chJoro-5-ftuoro-lH-benzimidazol-2-yl)-4- 477.7 
(pyrrol idiii- 3 -y lamino )qu inol in- 2 ( 1 H)-one 

1088 6-bronio-3-(6-chloro-5-fluoro-lH-benziinidazol-2-y!)-4- 477.7 
[(3R)-pyrrolidin-3-yIamino]qumolin-2(lH)-one 

1089 6-bromo-3-(6-chloro-5-fluoro-lH-bcnzimidazol-2-yl)-4- 505.8 
[(piperidin-2-ylmethyl)amino]quinoliji-2(lH)-one 

1090 4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-6-bromo-3-(6- 517.8 
chloro-5-fluoro- 1 H-benzimidazol-2-yl)quiiiolin-2(l H)-one 

1091 4-[(3R)-l-azabicycio[2.2.2]oct-3-ylamino]-6-bromo-3-(6- 517.8 
chloro-5-fluoro- 1 H-benzimidazol-2-yl)quinolin-2(l H)-one 

1092 4-[(3R)-l-azabjcyclo[2.2.2]oct-3-ylamino]-6-bromo-3-(6- 483.4 
fluoro- 1 H- benzimidazol- 2-yI)quinol in- 2( 1 H)-one 

1093 4-((3R)-l-azabicyclo[2.2.2]oct-3-ylamiflo]-6-chloro-3-(6- 438.9 
fluoro-lH-benzimidazol-2-yl)quinolin-2(lH)-one 

1094 4-amino-6-(bis(cyclohexylmethyl)amino]-3-(6,7-dimethyI- 512.7 
1 H- benzimidazo 1-2 -yl)quinolin-2( 1 H)-one 

1095 4-aniino-6-[bis(cyclohexylmethyl)ammo]-3-(5 > 6-dimethyl- 512.7 
1 H- benzimidazo l-2-yl)quinolin-2( 1 H)-one 

1096 4-aniinc-5-(methylarnino)-3-[6-(4-methylpiperazln-l-yl)- 404.5 
lH-benzimidazol-2-yl]quinolin-2(lH)-one 

1097 4-amino-6-[(<yclohcxylmethyl)amino]-3-(6,7-dimethyl-lH- 416.5 
benzimidazol-2-yl)quinolin-2(l H)-one 

1098 4-amino-6-[(cyclohexylmethyl)amino]-3-(5,6-dimethyl-lH- 416.5 
benzimidazol- 2 -y I)quino 1 in-2 ( 1 H)-one 

1099 4-armno-67-dif^oro-3-[5-(4-methylpiperazin-l-yl)-lH- 411.4 
benzimidazol-2-yl]quinolin-2(lH>one 

1100 4-amino-5-fluoro-3-[6-(2-methylpiperaziii-l-yl)-lH- 393.4 
benzimidazol- 2 -yl]qu ino lin-2 ( 1 H)-one 

1101 4-amino-7-fluoro-3-{6-[(4-isopropylpiperazin-l- 449.5 
yl)carbonyl]-l H-benzimidazol-2-yl}quinolin-2(l H)-one 

1102 4-amino-3-[6-(2,4-dimethylpiperazm-l-yl)-lH- 407.5 
benzimidazol-2 -yt] -5 ♦ ffuoroquinolin- 2( 1 H>one 

1103 2-(4-amino-7-fluoro-2-oxo-l,2-dihydroquiiioIiii-3-yl)-N- 449.5 
methyl-N-(l -metnylpiperidin-4-yl)-l H-benzimidazole-5- 

carboxamide 

1104 6-cUoro-3-(^chloro-lH-benzimidAzol-2-yl)-4-[(3S)- 415.3 
pyrrolidin-3 -ylamino]quinolin-2 ( 1 H)-onc 

1105 4-aniino-7-ftuoro-3-(5-{[(2R)-2-(pyrro!idiii-l- 475.5 
yimethyl)pyiTolidin-l-yl]carbonyl}- 1 H -benzimidazo 1-2- 

yi)quLnolin-2( 1 H)-one 

1106 4-amino-3-{6-[4-(2-methoxyethyl)piperazm-l-yl]-lH- 419.5 
benzimidazol-2 -yl}quinol in- 2(lH)-one 

1107 4-anuno-3-[5-(methylamino)-lH-benzimidazol-2- 306.3 
yl]quinolin-2( 1 H)-one 
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1108 



1109 



1110 



1111 



1112 



1113 



1114 



1115 



1116 



1117 



1118 



1119 



1120 



1121 



1122 



1123 



1124 



1125 



1126 



1127 



1128 



1129 



1130 



1131 



1132 



1133 



1134 



1135 



1136 



6-chJoro-3-[5-(4-methylpiperazin-l-yl)-l H-benzimidazol-2- 493.0 
yl]-4-{ I(3S)-1 -memylpyrrolidm-3-yl]amino}quiiK>lin-2(l H)-one 
6-chloro-3-(5-chloro-lH-benzimida2ol-2-yl>4-{l(3S)-l- 429.3 
methyipyrrolidin-3 -vl]amino}quinolin-2 (1 H)-one 

3- (lH-benzimidazoi-2-yl)-6-cMoro-4-{[(3S)-l- 394.9 
inelhy Ipyrrol id i n- 3 -y 1 ] amino}qu i no 1 i n- 2 (1 H)-one 

3<lH-benzimidazol-2-yl)-6-chloro-4-[(l-methylpiperidiji-4- 408.9 
yI)amino]quinolin-2(lH)-one 

6-chloro-3-(5-chloro-l H-benzimidazol-2-yl)-4-[0- 443.3 
methylpiperidin-4-yl)amiiio]quinoli n-2( 1 H)-one 

6-chloro-3-[5-(4-methylpiperazin-l-yl)-l H-benzimidazol-2- 507.1 
yl]-4-((l -memylpiDeridm-4-yl)amino]quinolin-2(l H)-one 
6-chloro-3-[5-(4-mcthylpiperazin-l-yl)-l H-benzimidazol-2- 521.1 
yl]-4-{|(l-methylpiperidm-2-yl)methyl|amino}quLnolin- 
2(lH)-one 

4- [(3S)-l-azabicyclo[2.2.2]oct-3-ylammo]-6-chloro-3-{5- 547.1 
(methyl ( 1-methy lpiperidin-4-y!)amino)- 1 H-benzimidazol-2- 
yl}quinolin-2( 1 H)-one 

6-cWoro-3-{5-(memyl(l-methylpiperidm-4-yl)amino|-lH- 521.1 
benzimidazol-2-yl}-4-(piperidin-4-ylamiiio)quinolin-2( 1 H)-one 
6-chloro-3-{5-(methyl(l -methylpiperidin-4-yl)amino]-lH- 507.1 
benzimidazol-2-yl}-4-[(3S)-pyrTOlidin-3-ylamino]quinolin- 
2(lH)-one 

4-{[(2R)-2-animobutyl]amino}-6-chIoro-3-{5-[meth>'l(l- 509.1 
memylpiperidin-4-yl)ammo]- 1 H -benzimidazol- 2- 
yl}quinolin-2(l H>one 

^aminoO-lo-^SJO^iimethylpiperazin-l-ylJ-lH- 389.5 
benzimidazol- 2 -y 1 jquinolin- 2(1 H)-one 

4-amino-3-[5-(4-mcthylpiperazm-l-yl)-l H-benzimidazol-2- ■ 400.5 

yl]-2-oxo-l,2-dihydroquinoline-6-carbonitrile 

4-amino-3-[5-(4-methylpiper3zm-l-yl)-l H-benzimidazol-2- 419.5 
yl]-2-oxo-l,2-dihydroquiiioliiie-6-carboxylic acid 

4-amino-5-fiuoro-3-{5-[(8aS)-hexahydropyn-olo[l ,2- 419.5 
ajpyrazin-2(l H>yl]- 1 H-benzimidazol-2-yl}quinolin-2(lH)-onc 
4-aniino-3-{6-|(3S)-3,4-dimethy!pipenizm- 1 -yl }- 1 H- 407.5 
benzimidazol-2 -y I }-5-fluoroqu Lnolin- 2 ( 1 H)-one 

4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-6-chloro-3-{6- 533.1 
[(3R)-3-(dimrthylamino)pyrrolidin- 1 -yl]- 1 H-benzimidazol- 

2- yl}quinolin-2(l H)-one 

6-cWoro-3-{6-[(3R)-3-(dimethylammo)pynolidiii-l-y^lH- 507.1 
benzimidazol- 2-y 1 }-4-(piperidin-4-ylamino)quino lin-2 ( 1 H )-one 
6-chloro-3-{ 6- [(3R)-3-(dimethylamino)pyiTolidm- 1 -yl }- 1 H- 493 .0 

benzimidazol-2-yl}-4-[(3S)-pyrTOlidm-3-ylamino]qumolm- 
2(lH)-one 

4-{[(2R)-2-aminobutylJamino}-6-chloro-3-{6-[(3R)-3- 495.0 
(dimethylamino)pyrrolidin- 1 -yl)- 1 H-bcnzimidazol-2- 
yl}quinolm-2(l H>one 

6-cMoro-3-{6-[(3R>3-(diinemylammo)pym)lidin-l-ylJ-lH- 507.1 
benzimidazol- 2-y 1 }-4- { [(3 S)- 1 -methylpyrrolidin- 3- 
yijamino }quino lin-2 ( 1 H)-one 

6-chloro-3- {6-[(3R)- 3 -(dimethylamino)pyrrolidin- l-yl)-lH- 521.1 

benzimidazol-2-yl}-4-[(l-methylpiperidin-4- 

yl)amino]quinoIin-2(l H)-one 

4-amino-7-(memylamino)-3-[6-(4-methyIpiperazm- l-yl> 404.5 
lH-benzimidazoI-2-yl]quiiiolin-2(lH)-one 

3- (lH-benziimdazol-2-yl)-6-chloro-4-l(2-morpholm-4-yl-2- 502.0 
pyridin- 3 -ylethy 1 )amino] quinol in-2( 1 H)-one 

3- (lH-benziimdazol-2-yl>6-cUoro-4-{{2-(dimethylammo)- 460.0 
2-pyridin-3-ylethyl )amino}quijiolin-2( 1 H)-one 

4- [(3S)-l -azabiQxlo[2.2.2]oct-3-ylamino]-6-chloro-3-(6- 547.1 
{3- [(dimethylamino)methy IJpyrrolidin- 1 -y I}- 1 H- 
benzimidazol-2-yl)quinoIin-2(l H)-one 

6-chloro-3-(6-{3-[(dimethylammo)memyl]pyrroli(liji-l-yl}- 521.1 

lH-bcnzimidazol-2-yl)-4-(piperidm-4-ylamino)quinoliii- 

2(lH)-one 

6-chJoro-H^{3-[(dimetliylamiiio)raethyljDyrrolidm-l-yi}- 507.1 
1 H-benzimidazol-2-yl)-4-[(3S)-pyrrolidin-3- 
ytaminojqu ino lin-2 ( 1 H)-one 

4-{[(2R)-2-ajmnobutylJamino}-6-chloio-3-<6-{3- 509.1 
[(dimethylamino)methyl]pynolidin- 1 -yl}-lH-benzimidazol- 
2-yl)quinolin-2( 1 H>one 
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LC/MS 

m/z 
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1137 6-chloro-3-(6-{3-[(dimethylamino)methyljpyrrolidin-l-yl}' 521.1 
lH-benzimtda2ol-2-yl)-4-{[(3S)-l-methylpyrrolidin-3- 
ylJamino}quinolin-2( 1 H)-one 

1138 6-chloro-3-(6-{3-[(dimethylamijio)methyl]pyn-olidin-l-yl}- 535.1 
lH-benzimidazol-2-yI)-4-[(l-methylpiperidin-4- 
yl)ainino]quinolin-2(lH)-one 

1139 3-(lH-benzimidazol-2-yl)-6-chloro-4-{[(3S)-pipeTidin-3- 408.9 
ylmethyl]amino}quinolin-2(l H)-one 

1140 3-(lH-benzimidazol-2-yl)-6-chloro-4-{[(3R)-piperidiii-3- 408.9 
ylmethy I ] amino } quino lin- 2 ( 1 H)-one 

1 141 N-(3-{[4.ajnino«3-(lH-benzimi(lazol-2-yl)-2-oxo-l,2- 426.4 
dihydroquinolin-5-yl]oxy}phenyl)acetamide 

1142 4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-6-chloro-3-{6-(3- 533.1 
(dimethylamino)pyrrolidin- 1 -y 1 1- 1 H-benzimidazol-2- 
yl}quinolin-2(lH)-ojie 

1143 6-chloro-3-{6-[3-(dimethylamino)pyrrolidin-l-yl]-lH- 507.1 
benziiiiidazol-2-yl}-4-(piperidin-4-ylai-nino)quino!in-2(lH)-one 

1144 4.{[(2R)-2«ammobutyl]amino}-6-chloro-3-{6-(3- 495.0 
(dimethy lamino)pyrrolidin- 1-y 1 ]- 1 H-benzimidazol-2- 
yl}quinolin-2(lH)-one 

1145 6-chloro-3-{6-[3-(dimethylamino)pyiTOlidin-l-yl]-lH- 521.1 
benzirnidazol-2-yl}-4-[(l-inethylpiperidin-4- 
yl)amino]quinolin-2(l H)-one 

1146 4-amino-7-[[2-(dimethylamino)ethylJ(methy!)aminoJ-3-l6- 475.6 
(4-methylpiperazin-l -y I)- 1 H-benzimidazol-2-y IJquinolin- 

2(lH)-one 

1147 4-aiiiino-5-fluoro-3-[6-(l ) 4-oxazepan-4-ylcarbonyl)-lH- 422.4 
benzimidazol-2-yl]quinolin-2(lH)-one 

1148 methyl 4-amino-3-|5-(4-memylpiperazin-l-yl)-lH- 433.5 
benzimidazol- 2-y I ]-2- oxo- 1 ,2-d ihy droqu ino 1 ine- 6- 

carboxylate 

1149 4-anuno-N-benzyl-3-[5-(4-niethylpiperazui-l-yl)-lH- 508.6 
benzimidazol-2-yl]-2-oxo-l^-dihydroqumoliiie-6- 

carboxamidc 

1150 4-amino-3-{6-[4-(2-moipholin-4-ylethyl)piperazin-l-yl)-lH- 474.6 
benzimidazol-2-yl}quinolin-2( 1 H)-one 

1151 4-amino-7-fluoro-3-[6-(4-isopropylpiperazin-l-yl)-lH- 421.5 
benzimidazol- 2 -y l]qu inol in-2 ( 1 H)-one 

1152 4-aniinoO-[5-(4^thylpipejazin-l*yl)-lH-benzimidazol-2- 407.5 
yl]-7-fluoroquinolin-2(l H)-one 

1153 4-amino-3-{6-[(2-ammoethyl)(methyl)amiiio]-lH- 349.4 
benzimidazol- 2 -yl}quinol in-2 (lH)-one 

1154 4-amino-3-{6-tt(2-ethyl-4-methyl-lH-imitla7ol-5- 428.5 
yl)methyl](methyl)amino]- 1 H-benzimidazol-2-yl}quinol in- 

2(lH)-one 

1 1 55 4-anuno-3-{6-(hydroxymethyl)- 1 H-benzimidazol-2- 307.3 
yl]quinolin-2(lH)-one 

1156 4-amino-3-(6-{methyl[(2R)-pyrrolidin-2-ylmethyl]amino}- 389.5 
lH-benzimidazol-2-yl)quinolin-2(lH)-one 

1157 4-amino-3-{6-[(lH-imidazol-2-ylmethylXmethyl)amino]- 386.4 
1 H-benzimidazol-2-yl}quinolin-2(l H)-one 

1158 4-amino-3-{6-[(2-fuiylmethyl)(methyl)amino]-lH- 386.4 
benzimidazol-2-yl}quinolin-2(l H)-one 

1 1 59 4-amino-3-{6^[methyl(pipericUn-4-ylmethyl)aniino]- 1 H- 403.5 
benzimidazol- 2-y I }quinolin-2(l H)-one 

1160 4-amino-3-{6-[methyl(piperidin-3-ylmethyl)amino]-lH- 403.5 
benzimidazol- 2 -y I Jquinol in- 2 ( 1 H)-one 

1161 4-amino-3-(6-{methyl(2-(methylaramo)ethyl]aniino}-lH- 363.4 
benzimidazol- 2 -yl)quinol in-2 (1 H)-one 

1162 6-acetyl-4-amino-3-[6-(4-methylpiperazin-l-yl)-lH- 417.5 
benzimidazol- 2 -yi] quino lin-2( 1 H)-one 

1163 4-amino-5-[2-(methylamino)phenoxyl]-3-[6-(4- 496.6 
methyipiperazin-1 -yl)- 1 H- benzimidazol- 2 -yl| quinolin- 

2(lH)-one 

1164 3-(lH-benzuTna^ol-2-yl)-6-chloro-4-{[(2S)-piperidin-2- 408.9 
ylmethyl3amino}quinoIin-2(l H)-one 

1165 ^amin^-ie-Cl^-oxazepan^yl)-! H-benzimidazol-2- 376.4 
yl]quinolin-2( 1 H)-one 

1166 4-amino-3-[5-(4-ethylpiperazin-l-yl)-l H-benzimidazol-2- 407.5 
yl)-6-fluoroquinolin-2(l H)-one 

1 1 67 6-chloro-3-(5-chloro- 1 H-benzimidazol-2-vlH-{(3R> 41 5.3 
pyrroli din-3 -ylam ino] quinolin-2 ( 1 H)-one 
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1168 4-amino-6-mioro-3-[5-(4-methylpiperazin-l-yl)-lH- 478.5 
benzimidazol- 2 -y 1] -7-moiphoI in-4-ylqu ino 1 in- 2 ( 1 H)-o ne 

1169 4-amino-6-fhioro-3-l5-(4-methylpiperazin-l-yl)-lH- 462.5 
benzimidazol-2-yl]-7-pyrrolidin- 1 -ylquinoIin-2(l H)-one 

1170 4-amino-7-(dimethylamino)-6-ftuoro-3-{5-(4- 436.5 
inethylpiperazin-l-yl)-lH-benzimidazol-2-yl]qiiinolin- 

2(lH)-one 

1171 4-amino-6-ftuoro-7-(4-metJiylpiperazin-l-yl)-3-[5-(4~ 491.6 
methylpiperazin- 1 -yl)- 1 H-benzimidazol-2-yl]quinolin- 

2(lH)-one 

1172 4-amino-6-fiuoro-7-[4-merhoxyhenzyl)amino]-3-[5-(4- 528.6 
methylpiperazin- l-yl)-l H-benzimidazol-2 -yl]quinoIin- 

2(lH)-onc 

1173 4-amjno-6-Ruoro-3-[5-(4-methylpiperazin-l-yl)-lH- 499.6 
benzimidazol - 2 -y I ] -7 - [(pyridin-4-ylmethy l)amino]quinol in- 

2(lH)-one 

1174 4-amino-7-[[2-(dimethylamino)ethyl](methyl)amino]-6- 493.6 
ftuoro- 3 - [ 5- (4-methy Ipiperazin- 1 -yl )- 1 H - benzim idazol- 2- 
yl]quinolin-2(lH)-one 

1175 4-amino-3-[6-(4-cyclopentylpiperazin-l-yl)-lH- 447.5 
benzimidazol- 2 -y I] -5 -fiuoroqumol in- 2(lH>one 

1176 4-ainino-6-[l-(rnethylajnino)ethyl]-3-l6-(4- 432.5 
methylpiperazin- 1 -yl)- 1 H-benzimidazol-2-yl]quinolin- 

2(lH)-one 

1177 4-amino-5-fiuoro-3-[6-(l > 4-oxazepan-4-yl)-lH- 394.4 
benzimidazol- 2 -y I Jquino lin-2(lH)-one 

1178 4-ajnino-3-{6-[methyl(pyridin-3-ylmethyl)afnino]-lH- 397.5 
benzimidazol-2-yl}quinolin-2(lH)-one 

1179 4-amino-3-{6-[({5-t(dimcthylamino)methyl}-2- 443.5 
fury! }methyl)(methyl)aminol- 1 H-benzimidazol-2- 

yl}quinolin-2(l H)-one 

1180 4-aniino-3-[6-(4-oxopiperidin-l-yl)-l H-benzimidazol-2- 374.4 
yljquinolin-2(lH)-one 

1181 4-amino-3-{6-[4-(4-methylpiperazin-l-yl)pipcridin-l-ylJ- 458.6 
1 H-benzimidazol-2-yl}quinolin-2( 1 H)-one 

1182 4-amino-3-[6-(4-{[(4-benzylmoipholin-2- 564.7 
yl)methyl]amino}piperidin- l-yl> 1 H-benzimidazol-2- 
yl]quinolin-2(lH)-one 

1183 3-(lH-benzimidazol-2-yt)-6-bromo-4-{[2- 427.3 
(dimethy lamino)ethyl]amino } quinolin-2 ( 1 H)-one 

1184 4-{[(lR^R)-2-ammocyclohexyl]amino}-3-(lH- 453.4 
benzimidazol- 2 -yl)-6-bromoquinolin-2( 1 H)-one 

1185 3-(lH-benzirnidazol-2-yl)-6-bromo-4-[(piperidin-4- 453.4 
ylmethyl)amino]quinoltn-2(l H)-one 

1186 4-[(4-ammocyclohexy0amino]-3-(lH-benzimidazol-2-yl)-6- 453.4 
bromoquino lin-2 (lH)-one 

1187 3-(lH-benzimidazol-2-yl)-6-bromo-4-{[2- 413.3 
(methy lamino)ethyl Jamino }qu inol in«2( 1 H)-one 

1188 3-(lH-benziniidazol-2-yl)-6-brom<)^[(3S)-p>'rrolidin-3- 425.3 
ylamino )quino lin- 2 ( 1 H)-one 

1189 3-(lH-benzinudazol-2-yl)-6-bromo-4-[(3R)-pyrroiidin-3- 425.3 
ylamino Jquino lin-2( 1 H)-one 

1190 3-(lH-benzimidazol-2-yl)-6-bromo-4-[(piperidin-2- 453.4 
ylmethy l)anuno]quinolin-2(l H)-one 

1191 4-amino-N-((3S)-l-azabicyclo[2.2.2]oct-3-yl]-3-(5-(4- 527.6 
methylpiperazin- 1 -yl)- 1 H-benzimidazol-2-ylj-2-oxo- 1 2- 
dihydroquinol ine- 6-carbo xamide 

1192 4-aniino-N-methyl-3-[5-(4-incthylpipcrazin-l-yl)-lH- 529.7 
benzimidazol- 2 -y I ]-N-( 1 -methy Ipiper idin-4-yl)- 2-oxo- 1 ,2 • 
dmydroquinoline-6-carboxamide 

1193 4-amino-3-(5-(4-raethylpiperazin-l-yl)-l H-benzimidazol-2- 502.6 
yl]-2-oxot-N-(tetrahydrofujun-2-ylmethyl)- 1 ,2- 
dihydroquinolLne-6-cajboxamide 

1194 3-(lH-beiizinua^l-2-yl)-6-chlon>^[(3R)-pyrrolidin-3- 380.8 
ylamino ]qu ino lin-2( 1 H>one 

1195 3-(lH-benzimidazol-2-yl)-6-cWoro^{[(2R>pipcridin-2- 408.9 
ylmetlryl]aniino}quinolin-2(l H)-one 

1196 4-aniin(>-3-{6-[(3R)-3,4-oUmethylpiperazin-l-yl]-lH- 407.5 
benzimidazol-2-yl}-5-mioroquinolin-2(l H)-one 

1197 ^chloro->(frchloro-5-fluoro-lH-benzimidazol-2-yl)-4-{[2- 435.3 
(dimethy Iamino)ethyl ] amino } qu ino lin-2 ( 1 H)-one 

1 1 98 4- {[(1 R^R)-2-aminoc>'clohexyl]amino}-6-chloro-3-(6- 46 1 .3 
chloro-5-fluoro- 1 H-benzimidazol-2-yl)quinolin-2(l H)-one 
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1199 6-chloro-3-(6-chloro-5-fluoro-lH-ben2imida2ol-2-y|).4- 461.3 
[(piperidin-4-yime1nyl)ammo]quinolin-2(lH)-one 

1200 4-[(4-aminocyclohexyl)amino]-6-chloro-3-(6-chloro-5- 461.3 
ftuoro- 1 H-ben2imidazol-2-yl)quinoliii-2(l H)-one 

1201 6-chJoro-3-(6-chloro-5-fluoro-lH-benzimidazol-2-yl)-4-{[2- 421.3 
(inerhyIainino)ethyl]ajniiio}quiiiolirj-2(lH)-oiie 

1202 6-chloro-3-(6-chloro-5-fluoro-lII-benzimidazol-2-yl)-4- 433.3 
[(3S)-pyrrolidin-3-ylamino]quinolin*2(lH)-one 

1203 6-chloro-3-(6-chloro-5-fluoro-lH-benzimidazol-2-yl)-4- 433.3 
[(3 R)-pyrrol id in- 3-y laminojqu ino ! in-2 ( 1 H)-one 

1204 6-chloro-3-(6-diloro-5-fluoro- lH-benzimidazoI-2-yl)-4- 46 1 .3 
((p iperidi n-2-y lmethyl)amino]qu ino I in- 2 ( 1 H)-one 

1205 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-ylamino]-6-chloro-3-(6- 473.3 
chloro-5-fiuoro- 1 H-benzimidazol-2-yl)quinolin-2(l H)-one 

1206 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylaniino]-6-chloro-3-(6- 473.3 
chloro-5-ftuoro-lH-benzimidazol-2-yl)qumolin-2(lH)-one 

1207 4-amino-6-fluoro-3-[6-(4-methylpiperazin-l-yl)-lH- 393.4 
benzimidazol-2-yl]quinolin-2(lH)-one 

1208 4-amino-3-(lH-benzimidazol-2-yl)-5- 306.3 
(methylamino)quinolin-2(l H)-one 

1209 4-amino-3-{6-[(2S)-2,4-dimethylpiperazin-l-yl]-lH- 407.5 
benzinnda7ol-2-yl}-5-fluoroquinolin-2(lH)-orte 

1210 4-amino-5-fluoro-3-{6-[(2S)-2-methyIpiperazin-l-yl]-lH- 393.4 
benzimidazol-2-yl}quinolin-2(lH)-one 

1211 4-amino-3-{6-[(2S)-4-isopropyl-2-methylpiperazin-l-yl]- 417.5 
1 H-benzimidazo!-2-yl}quinolin-2(l H>one 

1212 4-ainino-5,7-difliioro-3-[5-(4-tne1hylpiperaziri-l-yl)-lH- 41 1 .4 
benzimidazol-2-yl3quinolin-2(HI)-one 

1213 3-(lH-bcnzimidazol-2-yl)-6-bromo-4-{[(2S)-pipcridin-2- 453.4 
ylmethyl]amino}quinolin-2(l H)-one 

1214 3-(lH-benzimidazol-2-yl)-6-bromo-4-{[(2R)-piperidin-2- 453.4 
y Imelhyl] amino} quinol in- 2 ( 1 H )-one 

1215 4-amino-3-{6-[methyl(l,3-thiazol-2-ylmethyl)amino]-lH- 403.5 
benzimidazol-2-yl}quinolin-2(lH)-onc 

1216 4-amino-3-{6-[(l-ethylpiperidm^-yl)(methyl)amino]-lH- 417.5 
benzimidazol-2-yl}quinolin-2(lH)-one 

1217 4-amino-3-[6-(4-moipholin-4-ylpiperidin-l-yl)-lH- 445.5 
benzimidazol-2-yl]quinolin-2(lH)-one 

1218 4-amino-3-[6-(4-isopropylpiperazin-l-yl)-lII- 432.5 
benzimidazol-2-yl]-5-(methylamino)quinolin-2 (1 II)-one 

1219 4-amino-3-{6-[mcthyl(pyridin-2-ylmethyl)amino]-lH- 397.5 
benzinii<lazol-2-yI}quinolui-2( 1 H)-one 

1220 4-amino-3-{6-[(2S)-2,4-dimethylpiperazin-l-yl]-lH- 389.5 
benzinudazol-2-yl}quinolin-2(lH)-one 

1221 4-amino-3-{6-[(2S)-2-methylpiperazin-l-yl]-lH- 375.4 
benzimidazol- 2-y 1 }quinolin-2( 1 H)-one 

1222 N-[2-(4-amino-2-oxo-l,2-dihydroquinolin-3-yl)-lH- 348.4 
benzimidazol- 6-y 1] -N-methy lacetamide 

1223 4-amino-5-fiuoro-3-{6-[(2S)-4-isopropyl-2- 435.5 
methylpiperazin- 1 -yl] - 1 H- benzimidazol-2 -yl } quinol in- 

2(lH)-one 

1224 4-annnc-3-{6-[(3R)-3,4-dimcthylpipcrazin-l-yl]-lH- 389.5 
benzimidazol-2-yl} quinol in- 2( 1 H)-one 

1225 4-K3S)-l-azabicyclol2.2.2]oct-3-ylaminoJ-3-(lH- 429.5 
benzimidazol- 2-y l)-6- (d imethy Iamino)quinoli n- 2( 1 H>one 

1226 4-amino-3-{6-[(2S)-4-cyc!obutyl-2-methylpiperazin-l-ylJ- 429.5 
1 H - benzimidazol-2 -yJ }quinolin- 2( 1 H)-one 

1227 4-amino-5-fhion>-3-[6-(methylamino)-lH-benzimidazol-2- 324.3 
yl]quinolin-2(lH)-one 

1228 4-amino-3-(lH-benzimidazol-2-yI)-5- 320.4 
(dimethylamino)quinoIin-2( 1 H)-one 

1229 4-amino-3-(lH-benzimidazol-2-yl)-5-{[2- 363.4 
(dimethy lamino)ethyl]amino jquino lin-2 ( 1 H)-one 

1230 4-ainino-5-fhioj^3-(5-pipenizin-l-yl-lH-benzuTudazol-2- 379.4 
yI)quinolin-2(lH)-one 

1231 4-anuno-3-{5-[[2-(dimethylammo)ethyl](melhyl)amino]-lH- 395.5 
benzimidazol-2 -yl}-5-ftuoroquinol in- 2 (lH)-one 

1232 4-amino-5-fluoro-3-{5-[methyl(piperidin-3- 421.5 
ylmethyl)amino]- 1 H-benzimidazol-2-yl}quinolin-2(l H)-one 

1233 4-amino-3-(lH-benzimidazol-2-yi)-5-[[2- 377.5 
(dimelbylainmo)ethyl](memyl)an^no]quinolin-2( 1 H>one 
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Table of Examples 339-1273. 

LC/MS 
m/z 

Example Name (MH*) 

1234 4-amino-5-rhioro-3-{5-[(2R>4-isopropyl-2- 435.5 
methylpiperazin-1 -yl]- 1 H-benzimidazol-2 -yl }quinol in- 

2(lH)-one 

1235 4-amino-3-{5-[(2S)-4-ethyl-2-methylpiperazin-l-yl]-lH- 421.5 
benzimidazol- 2 -y 1 }- 5 - fluoroquinoliii- 2 ( 1 H)-one 

1236 4-ajniiio-3-(5-{[(l-ethylpynulidin-2-yl)methyl]amino}-l H- 421 .5 
benzimidazol- 2 -yl)-5- fluoroquinoliii- 2(1 H)-one 

1237 4-amino-3-(5-{[2-(dimethylamino)-l-me±ylethyI]amino}- 395.5 
1 H-benzimidazol-2-yl)-5-fluoroquinolin-2(I H)-one 

1238 4-amino-3-{5-[[2-(dimemyiamino)-l- 409.5 
inethykthyl](niethyl)aniino]-lH-beiiziniidazol-2-yl}-5- 

fluoroquinol in- 2( 1 H)-one 

1239 4-amino-3-(lH-benzimidazol-2-yl)-5-(l,2- 335.4 
dimethy lhydrazino)qu inol in- 2 ( 1 H)-one 

1240 4-amino-5-fiuoro-3-{6-[4-(2-methoxyethyl)piperazin-l-ylJ- 437.5 
1 H- benzimidazol-2-yl }quinolin-2( 1 H)-one 

1241 4-aniino-5-fluoro-3-{6-[methyl(l-methylpiperidin-4- 421.5 
yl)amino]-lH-benzimidazol-2-yl}quinolin-2(lII)-one 

1242 4-ami no-5-fhioro- 3- ( 6- {| 3- (4- methylpiperazin-1- 450.5 
yl)propyl]amino}- 1 H-benzimidazol-2 -y|)quinolin-2( 1 H)-one 

1243 4-amino-5-fiuoro-3-(6-{methyl[3-(4-meihyIpiperazin-l- 464.6 
yl)propyl]amino}-lH-henziniidazol-2-yl)quinolin-2(lH)-one 

1244 N-[2-(4-amino-5-rnioro-2-oxo-1.2-dmydjoquinolui-3-yl)- 366.4 
1 H-benzimidazoI-6-yl]-N-meth>'lacetamide 

1245 4-amino-6-rluoro-3-(5-{[(2R)-2-(p>Trolidin-l- 475.5 
ylmethyl)pyrroiidin- 1 -yljcarbonyl}- 1 H-benzimidazol-2- 
yl)quinolin-2(l H)-one 

1246 4-amino-3-(iri-benzimidazol-2-yl)-5-(ethylamino)quinolin- 320.4 
2(lH)-one 

1247 4-aniino-3-{5-[(2R)-2,4-dimethylpiperazin-l-yll-lH- 407.5 
benzimidazol- 2 -y 1 } -5- ftuoroqu ino I in- 2 ( 1 H )-one 

1248 4-amino-5-fluoro-3-{5-[(2R>2-melhylpiperazui-l-yl}-lH- 393.4 
benziirudazol-2-yl}quinolin-2(lH)-one 

1249 4-amino-3-{5-((2R)-4-cyclobutyl-2-rncthylpiperazin-l-yi]- 447.5 
1 H-benzimidazol-2-yl}-5-fluoroquinolin-2(l H)-one 

1250 4-amino-5-(dimethylamino)-3-[6-(4-isopropylpiperazm-l- 446.6 
yl)- 1 H -benzimidazo 1-2- yl Jquinol in- 2( 1 H)-one 

1251 4-anuno-5-{[2-(dimethylaniino)ethyl]amino}-3-[6-(4- 489.6 
isopropylpiperazm- 1 -y 1)- 1 H-benzimidazol -2 -yljquinolin- 

2(lH)-one 

1252 4-anuno-5-[[2-(aimethylamino)etliyl](methyl)amuio]-3-[6- 503.7 
(4-isopropyipiperazin- 1 -yl)-l H-benzimidazol -2-yl]quinolin- 

2(lH)-one 

1253 4-armno-5-(ethylammo)-3-(6-(4-isopropylpiperazin-l-yl)- 446.6 
1 H- benzimidazol-2 -yl )qutnolin-2( 1 H)-one 

1254 N-[2-(4-ammo-2-oxo(3-hyo^umolyl))benzimidazol-6-yl]- 391.4 
2- (dimethy lamino)- N-methylacetamide 

1255 4-amino-5-fluoro-3-[6-(9-isoprop>'M-oxa-4^- 491.6 
diazaspiro[5 . 5 ]undec-4-yl)- 1 H-benzimidazol -2 -y l]quinolin- 

2(lH)-one 

1256 4-anuno-7-fnjon>-3-f6-fluoro-5-(4-methylpiperazin-l-yl)- 411.4 
1 H- benzimidazol-2 -yl ]quinolin-2( 1 H)-one 

1257 4-armnc>-3-(5-{(2S^S)-2-[(dimethylamuio)inethyl}.5- 469.5 
methylmomholm^yl}-6^rnioro-lH-benzimidazol-2-yl)-5- 

fluoroquinol in- 2( 1 H>one 

1258 4-armno-3-(5-{(2S4S)-2-[(a^memyIamino)rnethyl]-5- 451.5 
raethyimorpholin-4-yl}-6-ftuoro- 1 H-benzimidazol-2 - 

yl)quinolin-2( 1 H)-one 

1259 4-amino-5-methyi-3-[5-(4-methylpiperazin-l-yl)-lH- 389.5 
benzimidazol-2-yl]quinolin-2(l H>one 

1260 4-anuiio-3-[5-{4-methylpiperazm-l-yl)-lH-benzirnidazol-2- 443.4 
yl]-5-(trifluoromethy|)quinolin-2 (1 H)-one 

1261 4-amino-5-ftuoro-3-[6-(2-isoprop>'l-5-oxa-2 f 8- 463.5 
diazaspiro[3.5]non-8-yl)- lH-benzimidazol-2-yl]quinolin-2( 1 H)- 

one 

1262 4-amino-6-mioro-3-[5-(4-isopropyIpiperazm-l-yl)-lH- 421.5 
benzimidazol- 2-yl]quinolin-2(l H)-one 

1263 N-[2-(4-amino-5-fluoro-2^xo-l^-dmydxoqumolin-3-yl)- 464.5 
1 H-benzmiio!azol-6-yl]-N-methyl-2-(4-methylpiperazin- 1- 
yi)acetamide 

1264 N-[2-(4-amiiK>-5-ftucm>-2^xo-l^-dmydjoquinolin-3-yl)- 451.5 
1 H-benzimidazol-6-yl]-N-methyl-2-mojphol in-4- 

ytacetamide 
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Table of Examples 339-1273. 

LC/MS 
m/z 



Example 


Name 


(MH*) 


1265 


N-[2-(4-amino-5-fluoro-2-oxo(3- 

hy droqui nolyl)) benzimidazol -6-yl J -N-methy 1- 2-moiphol i n- 
4-ylacetamide 


492.6 


1266 


4-amino-5-fluoro-3-(6-methyl- 1 H-benzimidazol-2- 
yl)quinolin-2(lH)-one 


309.3 


1267 


4-amino-3-[5-(4-et.hylpipenizin-l -yl)-l H-benzimi(iazol-2- 
yl]-5-methylquinolin-2(lH)-one 


403.5 


1268 


4-amino-3-{6-[(4-methylpiperazin- 1 -y l)methyl]- 1 H- 
benzimidazol- 2 -y 1 } quinol in - 2( 1 H )-one 


389.5 


1269 


4- amino-3-(6-( 1 ,4-diazepan- 1 -yl)- 1 H-benzimidazol-2-yl]- 

5- fluoroquinolin-2(l H)-one 


393.4 


1270 


4- amino-5-fluo ro-3- [ 6- (4-met hyl - 1 ,4-d i azepan- 1 -y 1)- 1 H - 
benzimidazol-2-yl]quinolin-2(lH)-onc 


407.5 


1271 


3-[6-(4-acetylpiperazin-l-yl)-lH-benzimidazol-2-yl]-4- 
amino-5-fluoroquinolin-2(lH)-one 


421.4 


1272 


4-amino-3-[6-(4-ethyl- 1 ,4-diazepan- 1 -yl)- 1H- 
benzimidazol-2-yI] -5 -fhtoroquinolin-2( 1 H)-one 


421.5 


1273 


4-amino-5-fluoro-3-[6-(4-isopropyl-l ,4-diazepan- 1 -yl)- 1 II- 
benzimidazol-2-yl)quinolin-2(lH)-one 


435.5 



25 

Examples 1274-1404 those set forth in the Schemes and other Examples or modi- ■ 

Examples 1274 to 1404 listed in Table 4 were synthesized fied as apparent to one of reasonable skill in the art using 
using the methods described above such as Methods 1 -24 and commercially available materials. 
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Table of Examples 1274-1415. 



LC/MS 
m/z 

Example Name (MH+) 

1274 4-amino-5-fluoro-3-{6-((4-meUiylpiperazin-l-yl)methyl]-lH- 407.4 
benziinidazoI-2-yl}quLnolin-2( 1 H)-one 

1275 N-(2-(4-amino-5-fluorcK2-oxo-l,2-dihya^iunolin-3-yl>lH- 449.2 
benzimidazol- 6-yi]-N-( 1 -methyIpiperidin-4-yl)acetamide 

1276 N-[2-(4-ammo-5-fluoro-2-oxo-l,2-dihydroquinolin-3-yl)-lH- 479.3 
benzimidazol- 6-yl] -2- [(2 R,6S)-2 ,6-dimethy lmoipholin-4-yl ]-N- 
methylacetamide 

1277 N-[2-(4-amino-5-fluoro-2-oxo-l,2-dihydj^uinolin-3-yl)-lH- 449.2 
benzimidazol-6-yl]-N-methy 1-2-piperidin- 1 -ylacetamidc 

1278 N-[2-(4-ammo-5-fluoro-2-oxo-l,2-dihydixxiuinolin-3-yl)-lH- 435.2 
benzimidazol- 6-yI]-N-methyl-2-pyrrolidin- 1 -ylacetamide 

1279 N-[2-(4-ammo-5-fluorcK2-oxo-l,2-o^ydxoquinolin-3-yl>lH- 479.2 
benzmiidazol-6-yl]-2-[(2S)-2-(methoxymethyl)pyrrolidm- 1 -yl]- 

N-methy lacetamide 

1280 N~l— [2-(4-amino-5-fluoro-2-oxo-l,2-dihydroquuiolin-3-yl)- 478.6 
1 H-benzimidazol-6-yl]-N~l— methyl-N~2~ ( 1 - 
methylpiperidin-4-yl)glycijiamide 

1281 N-[2-(4-amino-5-fluoro-2-oxo-U-dihydroquiiiolin-3-yl)-lH- 522.7 
benzimidazol-6-yl]-2-{(2R^S)-2-((dimetbylamino)methyl]-5- 
methylmoiphol in-4-y I }- N-methy lacetamide 

1282 N-[2-(4-amino-5-fluoro-2-oxo-l^-dmydjx>quinolin-3-yl)-lH- 478.6 
benzimidazol-6-yl]-N-methyl-2-(4-methyl- 1 ,4-diazepan-l - 

yl)acetamide 

1283 N-f2K4-amino-5-miorc^2-oxo-l,2-dmydjr^uinoIin-3-yl)-lH- 478.6 
benzimidazol- 6-yl ]-2- ( 3 -(dimetbylamino)pynolidin- 1 -y 1]-N- 

me thy lacetamide 

1284 4-amino-5-fluoio-3-{6-[4-(methyIsulfonyl)piperazui-l-yl]-lH 457.3 
benzimidazol-2-yl}quinolin-2( 1 H)-one 

1285 N-[2-(4-ammo-5-mjoro-2-oxo-l^-dihyd^uinolin-3-yl)-lH- 492.2 
benzimidazol- 6-yl] -N- [3-(4-methy lpiperazin- 1 - 

yl)propy I Jacetamide 

1286 4-aniino-5-fluoro-3-(6-{[4-(methylsulfonyl)piperazin-l- 471.1 
yl]methyl}-l H-benzimidazol-2-yl)quinolin-2(l H)-one 

1287 4-ammo-5-fluoro-3-(6-{[(2-methoxyethyl)amino]methyl}-lH- 382.2 
benzimidazol-2-yl)quinolin-2( 1 H)-one 
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Table of Examples 1274-1415. 



Example Name 



LC/MS 

m/z 
(MH+) 



1288 4-amino-3-{6-[(4-cyclohexylpiperazui-l-yl)methyI]- 1H- 
benzimidazol- 2 -y 1 }- 5- ftuoroquino 1 in- 2 ( 1 H)-one 

1289 4-amino-3-{6-l(3,5-<limeihylpiperazin-l-yl)meihylJ-lH- 
benzimidazol- 2 -y 1 }- 5-fhioroquinol in- 2 ( 1 H)-one 

1290 4-amino-5-ftuoro-3-(6-{[(2-morpholiji-4- 
yle!hyl)ainino]rnethyl}-lH-berKimidazol-2-yl)quinolin-2(tH)- 
one 

1291 4-amino-5-ftuoro-3-[6-({[2-(2-oxoimidazolidiii-l- 
yl)ethyl)amino}methyl)- 1 H-benzimidazol-2-yl]quinolin-2(l H)- 
one 

1 292 4-amino-5-nuoro-3-[6-({[3-(l H-imidazol- 1 - 

yl ) propy 1 ]am in o } m cthy 1 )- 1 H-benzurwiazol-2-yl]quinolin- 
2(lH)-onc 

1 293 4-amino-5-fluoro-3-{6-| (4-pyrrolidin- 1 -ylpiperidin- 1 - 
yl)methy|}- 1 H-benzimidazol-2-yl}quinolin-2(lH)-one 

1294 4-amino-3-[6-({[(3R)-l>beirzylpyrrolidin-3-yl]amino}melhyl)- 
lH-benzimidazol-2-yl]-5-fluoroquinoIin-2(lH)-one 

1295 4-arnino-5-ftuoro-3-(6- { [(1 -methylpiperidin-4- 

yl )amino Imethy ! }- 1 H- benzimidazo 1 -2 -yl )quinol i n- 2( 1 H )-one 

1 296 4-amino-5-ftuoro-3-(6- {[4-(hy<iroxymethyl)piperidin- 1- 
ylJmethyl}-lH-benzimidazol-2-yl)quinolin-2(lH)-one 

1297 4-amino-5-nuoro-3-[6-({[2-(lH-iniidazol-4- 
yl)ethyl]amino} methyl)- 1 H-benzimidazol-2-yl]quinolin-2(l H)- 
one 

1298 4-amino-5-fluoro-3-(6-{[(2*pyridin-4-ylethyl)amino]methyl}- 
1 H-benzimidazol-2-yl)quinolin-2( 1 H)-one 

1299 4-amino-5-fiuoro-3-(6-{((2-pyridin-3-ylethyl)ainino]meihyl}- 
lH-benzimidazol-2-yl)quinolin-2(lH)-one 

1300 4-amino-5-fluoro-3-(6-{[methyl(2-pyridin-2- 

ylethy l)amino ]methyl } - 1 H - benzim idazol - 2-yl)quinol in- 2( 1 H )- 
one 

1301 4-ariuno-5-fluorcH3-(6-{{(pyridin-4-ylxiiethyl)ajnino]nieUiyl}- 
lH-benzimidazol-2-yl)quinolin-2(lH)-onc 

1302 4-anuno-5-fluoro-3-(6-{[(pyridin-3-ylmethyl)amino]mcthyl}- 
lH-benzimidazol-2-yl)quinolin-2(lH)-one 

1303 4-anuno-5-f1uoro-3-(6-{[(pyridiin-2-ylmetbyl)amino}methyl}- 
1 H- benzimidazo 1-2 -yl)qu inolin- 2( 1 H)-one 

1304 4-amino-3-[6-(anilinornethyl)-l H-benzimidazol-2-yl]-5- 
ftuoroquinol in- 2( 1 H)-one 

1 3 05 4- ami no- 5 - fluoro- 3- [ 6- (morpholin-4-yImethyl)- 1 H- 
benzimidazol-2-yl3quinolin-2(l H)-one 

1306 N-l— [2-(4-amino-5-8uoro-2-oxo- 1 ^-dihydroquinolin-3-yl)- 
lH-benzimidazol-6-yl]-K~2~-(2-methoxyethyl)-N~l-~ 
methylglycinamide 

1307 N-[2-(4-amino-5-fluoro-2-oxo- 1 ^-dihydroquinolin-3-yl> 1 H- 
benzimidazol-6-yl]-2 -(4-cyclohexyipiperazin- 1 -yl)-N- 
raethylacetamidc 

1308 N-[2-(4-ammo-5-thjoro-2-oxo-l^-dmyoiioquinolin-3-yl)-lH- 
bcnzimidazol-6-y 1]- 2-(3 ,5 -dimethy Ipipcrazin- 1 -yl )-N- 
raethylacetamide 

1309 N-l~-(2-(4-amino-5-fluoro-2-oxo- 1 ,2-dihydroquinolin-3-yl)- 
1 H -benzimidazo l-6-yl]-N~ 1— methyl-N~2~-(2 -moipho Hn-4- 
yiethyOglycinamide 

1310 N- 1~ (2- (4-amino-5-fluoro-2-oxo- 1 ^-dihydroquinolin-S-yl)- 
lH-benzimidazol-6-yl}-N~l-methyi-N-2-[2-(2- 
oxoimidazolidin- 1 -y l)ethyl]glycinamide 

1311 N~ 1— ( 2-(4-amino-5-fluoro-2-oxo- 1 ^<Uhydjt>quinolin-3-yl)- 
1 H-benzimidazol-6-yI]-N~2— [3-(l H-imidazol- 1 -yl)propyl]- 
N- 1— methylglycinamide 

1312 N-f2-(4-ammo-5-mioio-2-oxo-l^-(lihydioqiiinolin-3-yl)- 1 H- 
benzimidazol-6-yl )-N-methyl-2-(4-pyrrolidin- 1 -ylpiperidin- 1 - 
yl)acetamide 

1313 N-l— [2-(4-amincK5-0uoro-2-oxcHl^Klihyd^oqui^oliIl-3-yl)- 
l H-benzimidazol-6-yl]-N— 2— [(3R> 1 -benzyIpynoUdin-3-yl)- 
N- 1— methylglycinamide 

1314 N-[2-(4-amino-5-mioro-2^xo-l,2-dihydroqiunolin-3-yl)-lH- 
benzimidazol-6-yl]-2 - [4- (hydioxymethy l)p iperidin - 1 -yl ]-N- 
methylacetamide 

1315 N-l~(2-(4-ammo-5-0uoio-2-oxo-l^-dmydioquinolin-3-yl)- 
1 H-benzimidazol-6-yl]-N~2~[2-(l H-imidazol -4-yl)ethyl]- 
N- 1— methylglycinamide 



475.2 
421.1 
437.2 

436.3 

432.3 

461.4 
483.3 
421.5 
422.4 
418.4 

429.4 
429.3 
443.3 

415.3 
415.4 
415.4 
400.4 
394.4 
439.4 

532.5 

478.4 

494.4 

493.4 



518.4 



540.4 



479.4 



475.4 
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Table of Examples 1274-1415. 



Example Name 



LO'MS 

m/z 
(MH+) 



1316 N-l— [2-(4-amino-5-fluoro-2-oxo-l,2-dihydroquinoltii-3-yl)- 486.4 
lH-benzimidazol-6-yl]-NM— memyl-N~2— (2-pyridin-4- 
ylethyl)glycinamide 

1317 N~l~-[2-(4-aimnc>-5-fluoro-2-oxo-l ? 2-dihydroquinolin-3-yl)- 486.4 
lH-benzimidazol-6-yl]-N~l— memyl-N~2— (2-pyridin-3- 
ylethyl)g!ycinamide 

1318 N-1-- [2-(4-amino-5-fluoiD-2-oxo-l;2-dihydroquinolin-3-yl)- 500.4 
lH-benzimidazol-6-yl]-N-KN-2--dimethyl-N~2— (2- 
pyridin-2-ylethyt)glycinamide 

1319 N-l— [2-(4-aminc-5-fluoro-2-oxo-l,2-dihydroquinolm-3-yl)- 472.4 
lH-behzifin'(lazol-6-yl]-N~l---niethyl-N--2~-(pyridin-4- 
ylmethyOglycinamide 

1320 N-l— [2-(4-amino-5-fluoro-2-oxc-l,2-dihydroquinolin-3-yl)- 472.4 
1 H - benzim idazo I -6-yl ] - N~ 1 — melhy 1 -N-2 — (py ridin- 3 - 
ylmethyl)gJycinamide 

1321 N-l~-[2-(4-amino-5-fluoro-2-oxo-l,2-dihydroquinolin-3-yl)- 472.4 
1 H-benzim idazo 1-6-y I ] -N~ 1 — methy 1 -N~2~(pyridin- 2 - 

ylmethy I )gly c inami d e 

1322 N-l— |2-(4-amino-5-fluoro-2-oxo- 1 ,2-dihydroquinolin-3-yl)- 492.3 
1 H-benzimidazol-6-yl]-N~2— [(1 -ethylpyrrolidin-3-yl)methyl]- 

N-l — methyl glycinamide 

1323 N-l— [2-(4-ainino-5-fluoro-2-ox(>l,2-clihydroquinolin*3-yl)- 521.3 
lII-benzimidazol-6-yl]-NM-methyl-N-2— (3-(4- 

methylpiperazin- 1 -yl)propyl Jglycinamide 

1324 N~l~-[2-(4-amino-5-fluoro-2-oxo-l,2-dihydroquinolin-3-yl)- 464.2 
lH-benzimidazol-6-yt]-NM— memyl-N~2— l3-thiazol-2- 

ylglycinainide 

1325 N-l— (2-(4-amino-5-fluoro-2-oxo-l,2-dihydroquinolm-3-yl)- 492.4 
1 H-bcnzimidazol-6-yl]-N~l— methyl -N-2— [2 -( 1 - 

methylpyrrolid in- 3-y l)ethy l]glycinamide 

1326 N~l~-[2-(4-amino-5-fluoro-2-oxo-l,2-dihydroquinolm-3>yl)- 478.3 
1 H-benzim idazo 1-6-yl] -N-l— methyl -N-2 — (2 -pyrrolidiu- 1 - 
ylethyl)g!ycinamide 

1327 N~l— [2-(4-amino-5-fluoro-2-oxo-l ,2-dihydroquinolin-3-yl)- 452.4 
lH-benzimidazol-6-yl]-N~l-,N~2— dimethyl -N-2- [2- 

(methy lam ino)ethyl jglycinamide 

1328 N-l--[2-(4-amino-5-fluoro-2-oxo-l,2-dihydroquinoIin-3-yl)- 425.3 
1 H-benzimidazol-6-yl]-N-2— (2-hydroxyethy 1)-N~1 — 
methylglycinamide 

1329 N~l~-[2-(4-amino-5-fluoro-2-oxo-l,2-dUiydroquiiiolm-3-yl)- 492.4 
1 H-benzimidazol-6-yl]-N~ 1 —methyl -N-2— (2 -piperidin- 1 - 
ylethyl)glycinamide 

1330 N-l— (2-(4-amino-5-fluoro-2-oxo-l,2-dihydroquinolin-3-yl)- 506.4 
1 H-benzimidazol-6-yl]-N~ 1— methyl -N-2— (3-piperidiii- 1 - 
ylpropyl)glycinamide 

1331 N-l— [2-(4-animo-5-fluoio-2-oxc-l,2-<lihydroquinoliii-3-yl)- 492.4 
1 H-benzimidazol-6-yl]-N-l— methyl -N-2— (3 -pyrrolidiu- 1 - 

ylpropy l)glycinam ide 

1332 N-l— [2-(4-airimo-5-fluoro-2-oxo-l,2-dmydroquinolin-3-yl)- 453.4 
1 H-bcnzimidazol-6-yl]-N~2— (3-methoxypropyl)-N- 1— 
methylglycinamide 

1333 N-l— (2-(4-airuno-5-fluoro-2-oxo-l,2-dmydroquinoliii-3-yl)- 465.4 
lH-benzimidazol-6-yl]-N-2-,N-2— diisopropyl-N-1— 
methylglycinamide 

1334 N-[2-(4-ammo-5-fnioro-2-oxo-l > 2-dmydrc<iuinolin-3-yl>lH- 421.3 
benzimidazol-6-y l]-N-methy l-2-(2-methyIaziridin- 1 - 

yl)acetamide 

1335 4-mino-3-[6-({((l-ethylpym)lidm-3-yl)methyl]amino}methyl)- 435.4 
1 H-benzimidazol-2-yl]-5-fluoroquinolin-2(l H)-one 

1336 4-amino-5-ftuoro-3-[6-({[3-(4-methylpiperazin-l- 464.4 
yl)propyl]amino}methyl)- 1 H-benzimidazol-2-yl]quinolin- 

2(lH)-one 

1337 4-amino-5-fluoro-3-{6-[(M-thiazoI-2-ylamino)methylhlH- 407.3 
benzimidazol-2-y 1 }quinolin- 2 ( 1 H)-one 

1338 4-amino-5-ftuoro-3-l6-({i2-(l-methylpyrrolidin-3- 435.4 
yl)ethyl]amino}methyl)- 1 H-benzimidazol-2-yl]quinoIin-2( 1 H)- 

one 

1339 4-amino-5-fluorc-3-(6-{[(2-pyrrolidin-l-ylethyl)aminolmethyl}- 421.4 
1 H - benzim idazo l-2-yl)quinolin- 2( 1 H)-one 

1340 4-amino-5-fiuorc-3-[6-({methyl[2- 395.4 
(methylamino)ethyl]amino}methyl)- 1 H-benzimidazol-2- 
yl]quinolin-2(lH)-one 
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1341 4-amino-5-fiuoro-3-(6-{[(2-h>-droxyethyl)amijjo]methyl}-lH- 368.3 
benzimidazol- 2-y l)quinolin-2( 1 1 I)-one 

1342 4-amino-5-fiuoro-3-(6-{[(2-piperidiii-l-ylethyl)amino]methy|}- 435.4 
1 H-benzimidazol-2-yl)quinolin-2(l H)-one 

1343 4-amino-5-ftuoro-3-(6-{[(3-piperidin-l- 449.4 
ylprop>'l)amino]methyl}-lH-benzirnidazol-2-yl)quinolin-2(lH)- 

one 

1344 4-amino-5-fluoro-3-(6-{[(3-p>"rTolidin-l- 435.4 
y Ipropy l)amino]methy 1 } - 1 H - benzimi dazol-2 -y l)quinol in- 2 ( 1 H )- 

one 

1345 4-amino-5-fhJoro-3-(6-{[(3-fnelhox>propyl)aniino]rnethyl}-lH- 396.4 
benzimidazol-2-yl)quinolin-2(l H)-one 

1346 N-[2-({[2-(4-amino-5-fluoro-2-oxo-1.2-dihydjoquinolin-3-yl)- 409.4 
1 H- benzimidazol-6-yl |methyl}amino)ethy I jacetamide 

1347 4-amino-3-{6-[(diisopropylamino)methyl)-lH-benzimidazol-2- 408.4 
yl}-5-fhiOfoquinolin-2(lH)-one 

1348 4-amino-3-{6-[(dmiethylanimo)methyi)-lH-beiizimidazol-2- 352.3 
yl}-5-ftuoroquinolin-2(lH)-one 

1349 4-amino-3-{6-[(4-elhylpiperazin-l-yl)methyl)-lH- 421.1 
benzimidazol- 2 -y 1 }-5-fluoroqu inolin- 2 ( 1 H)-one 

1350 4-amino-5-fluoro-3-{6-[methyl(piperidin-4-yl)amino]-lH- 407.2 
benzirnidazol-2-yl}quinoliii-2(lH)-one 

1351 4-amino-5-fluoro-3-[6-(piperazin-l-ylmethyl)-lH- 493.2 
benzimidazol-2-yl]quinolin-2(lH)-one 

1352 4-amino*5-fiuoro-3-[5-(4-pyrrolidin-l-y!piperidin-l-yl)-lH- 447.1 
benzimidazol- 2-y 1] quino I in -2 ( 1 H)-one 

1353 4-amino-5-flnoro-3-{5-[4-(lrinuoromethy l)piperidin-l -yl]- 1 H- 446.1 
benzimidazol-2-yl}quinolin-2(l H)-one 

1354 4-amino-5-fluoro-3-{6-[3-(trif1uoromclnyl)pipcridin-l-yl]-lH- 446.1 
benzimidazol-2-yl}quinolin-2(lH)-one 

1355 - 4-amino-7-fiuoro-3-{6-[3-(triftuoromethyl)piperidin-l-yl]-lH- 446.1 

benzimidazol- 2-y 1 }quinolin - 2 ( 1 H)-one 

1356 4-anuno-5-ftuoro-3-[5-ftuoro-6-(4-isopropylpiperazin-l-yl)- 439.1 
lH-bcnzimidazol-2-yl]quinolin-2(lH)-onc 

1357 4-amino-3-[5-fiuoro-6-(4-isoprop>'lpipenizin-l-yl)-lH- 421.4 
benzimidazol-2-yl]quinolin-2(lH)-one 

1358 4-amino-3-[6-(4,4^ifluoropiperidin-l-y!)-lH-benzimidazol-2- 414.1 
yl)-5-fluoroquinolin-2(l H)-one 

1359 4-amino-6~ftuoro-3- [5- ftuoio-6-{4-isopropylpiperazin-l •>))- 439.2 
1 H -benzimidazo 1-2 -yl]qu inolin- 2( 1 H)-one 

1360 4-amino-3-[5,7-difluoro-6-(4-isopropylpiperaziD-l-yl)-lH- 457.1 
benzimidazol- 2-y l]-6-ftuoroquinolin-2( 1 H)-one 

1361 4-amino-3-[5,7-dif1uoro-6-(4-isopropylpiperazin-l-yl)-lH- 439.1 
benzimi dazol-2-y I] quinolin-2(l H)-one 

1362 4-amino-3-[5-(4-methylpiperazm-l-yl)-lH-bcnziniidazol-2- 473.3 
yl]-5-(2^ r 2-trifluoroethoxy)quinolin-2(lH)-one 

1363 4-anuncK3-[5-(4-methylpiperazm-l-yl)-lH-benzirnidazol-2- 473.3 
yl)-6-(2,2 ^-trifluoroethoxy)quinolin-2( 1 H>one 

1364 4-anuno-3-[5-(4-methylpiperazm-l-yl)-lH-benzimidazol-2- 473.3 
yJ]-7-(2^2,2-tTifiuoroethoxy)quinolin-2(lH)-onc 

1365 4-anTino-3-{5-[2-(dimethylamino)ethoxy]-6-methoxy-lH- 412.3 
benzimio^ol-2-yl}-5-ftuoioquinolin-2(lH)-one 

1366 3-[6-(4-acetyl-l ) 4-diazepan-l.yl>lH-benzimidazol-2-yl]-4- 435.3 
amino-5 -fluoroqu inolin- 2 ( 1 H)-one 

1367 4-aniino-5-mioro-3-{6-[(2-methoxyethyl)(methy0amino]-lH- 382.3 
benzimidazol-2-yl}quinolin-2( 1 H)-one 

1368 4-anuno-6-fhaoro-3-t5-fluoTO-6-(4'methylpiperazin-l-yl)-lH- 411.3 
benzimidazol-2-yl]quinolin-2( 1 H)-one 

1369 ^anuno-S-fo-^CN^N^limethylglyo^l^iazepan-l-ylJ-lH- 478.3 
benzinudazol-2-yl}-5-Ruoroqumolin-2(l H)-one 

1370 4-amino-5-mioro-3-{5-fhioro-6-fmethyl(l-methylpiperidin-4- 439.3 
yi)amino}- 1 H-benzimidazol-2-yl }quinolin-2( 1 H)-one 

1371 4-ammo-3-{5-[3-(dimethylammo)propylJ-lH-benzimida2ol-2- 380.3 
yl}-5- fluoroqu ino lin-2( 1 H)-one 

1372 4-amino-3-{5-fluoro-6-|methyl(l-methylpiperidin-4-yl)aininoJ- 421.3 
lH-benzimidazol-2-yl}qiunolin-2(l H>one 

1373 4-aminc^5-fhioro-346-[4-(2-fujoyl)pipejazin-l-yl]-lH- 473.3 
benzimidazol-2-yl}quinolin-2(lH)-one 

1374 4-annno-5-fnjoro-3-[>(3-morpholin-4-ylpropyl)-lH- 422.3 
benzimida2o!-2-yl]quinolin-2( 1 H)-one 

1375 4-amino-3-{6-[4-(N,NKiimethyIglyc>i)piperazin-l-yI]-lH- 464.3 
benzimi dazol-2-yl}-5-ftuoroquLnolLD-2(l H)-one 
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LC/MS 
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(MH+) 



1376 2-{4-[2-(4-amino-5-fluoro-2-oxo-l ,2-dihydroquino!in-3-yl)-lH- 464.3 
benzimidazol-6-y Ijpiperazin- 1 -yl }-N,N-dimethylacetamide 

1377 3-{5-[3-(4-acetylpiperazin-l-yl)propylJ-lH-benzimidazol-2- 463.3 
yl }-4-amino- 5- fluoroquinol in- 2 ( 1 H)-one 

1378 4-amino-3-{5-[3-(4-emylpiperazin-l-yl)propyl]-lH- 449.4 
bcnzirnidazol-2-yl}-5-fluoroquinolin-2(lH)-one 

1379 4-amino-3-(6-{(2R,5R)-2-[(diethylamiiio)methyl]-5- 479.3 
melhylmorpholin-4-yl}-lH-benzimidazol-2-yl)-5- 
fluoroquinolin-2(lH)-one 

1380 4-aminoO-[5-(4-ethylpiperazin-l-yl)-6^fluoro-lH- 425.1 
benzimidazol-2-yl]-5-fluoroquinolin-2(lH)-one 

1381 4-amino-3-{6-[(2R,5R)-5-methyl-2-(pyrrolidiii-l- 460.2 
ylmcthyl)morpholm-4-yl]-lH-bcnzimidazol-2-yl}-l,7- 

naphth yr idin- 2 ( 1 H )-one 

1382 4-amino-3-[5-(4-ethylpiperazin-l-yl)-6-ftuoro-lH- 425.1 
benzimidazol-2-yl]-6-fluoroquinolin-2(lH)-one 

1383 4^amino-3-[5-(4-etnylpiperazin-l-yl)-6-fluoro-lH- 408.2 
benzimidazol-2-yl]-l ,7-naphthyridin-2(l H>one . 

1384 4- amino-5-fluoro-3- {6-1 (2R,5R>5-methy 1-2- (pyrrol idin- 1- 477.2 
ylmethyl)morpholin-4-yl)-lH-benzimidazo!-2-yl}quinolin- 

2(lH)-one 

1 385 4-ajnino-8-fluoro-3-[5-(4-iiie1hylpiperazin- 1-yl)- 1 H- 393.3 
benzimidazol-2-yl]quinolin-2(lH)-one 

1386 *4-amino-5-fiuoro-3-16-(4-methyl-5-oxo- 1 ,4-diazepan- 1-yl)- 421.1 
1 H-benzimidazol-2-yl]quinolin-2(l H)-one 

1387 4-amino-3-(5-{(2R,5S)-2-[(dimethylamino)methyl]-5- 452.1 
inelhylrnorpholin-4-yl}-6-fluoro-lH-ben/irnidazol-2-yl)-l ,7- 
naphthyridm-2( 1 II)-one 

1388 4-amino-5-fluoro-3-{5-[3-(4-mcthylpipcrazin-l-yl>3- 449.2 
oxopropy 1 1 - 1 H- benzimidazol - 2 -yl }quinol in- 2( 1 H )-one 

1389 4-amino-3-{5-[3-(4-ethylpiperazin-l-yl)-3-oxopropyl]-lH- 463.2 
benziiiiidazol-2-yl}-5-fluoroquinolin-2(l H)-one 

1390 ethyl {[2-(4-amino-5-fluoro-2-oxo-l,2-dihydroquinolin-3-yl)- 397.1 
1 H-benzimidazol-6-yl]oxy }acctate 

1391 4-amino-3-[5-(4-ethylpiperazin-l-yl)-lH-benzimidazol-2-yl|- 408.3 
6-ftuoro- 1 ,7-naphthyridin-2(lH)-one 

1392 4-amino-3-(5-{(2S 7 5R)-2-[(dimethylamino)meihyl]-5- 434.2 
methylmorpholin-4-yl}-l H-benzimidazol-2-yl)- 1 ,7- 

naphthyridin-2( 1 H)-one 

1393 4,5-diamino-3-[5-(4-methylpiperazin-l-yl)-lH-benzimidazol- 390.2 
2-y 1] quinol in- 2 ( 1 H)-one 

1394 N-{4-amino-3-[6-(4-methyIpiperazin-l-yl)-lH-benzimidazol- 468.1 
2-yl]-2-oxo-l,2-dihydroqninolin-5-yl}nielhanesi]lfonamide 

1395 4-airuno-5-fluoro-3-{5-[3-(4-methylpiperazin-l-yl)propyl]-lH- 435.2 
benzimidazol- 2 -yl }quinol in-2( 1 H)-one 

1396 4-amino-5-fluoro-3-[5-(2-pyrrolidin-l-ylethoxy>lH- 408.1 
benzimidazol- 2 -yl)quino lin-2 ( 1 H)-one 

1397 N-({(2R,5SH-[2-(4-amino-5-fluoro-2K)xo-l,2- 479.2 
dihydroquinolin-3-yl> 1 H-benzimidazol-5-yl]-5- 

methy lmoroholin-2 -yl }methy I)-N-methy lacetamidc 

1398 4-amino-5-ftuoro-3-(5-{(2S,5S)-5-methyl-2- 437.2 
[(methylamino)methyl]morphoIin-4-yl}- 1 H-benzimidazol-2- 
yl)quinolin-2(lH)-one 

1399 4-amino-3-(5-{(lE)-3-[benzyl(methyl)amino]prop-l-enyl}-lH- 454.2 
benzirnidazol-2-yl)-5-fnioroquinolin-2(lH)-one 

1400 4-amino-3-(5-{3-[benzyl(methyl)amino]propyl}-lH- 456.3 
benzimidazol-2-yl)-5-ftuoroquinolin-2(l H)-one 

1401 4-amino-5-fluoro-3-(5-{3-|methyl(piperidin-4- 449.2 
yl)aminoJpropyl}- 1 H-beazimidazol-2-yl)quinolin-2( 1 H>one 

1402 4-amino-5-fluoro-3-(5-{3-f(l-isopropylpiperidin-4- 491.3 
yl) (methyl)amino]propyl } - 1 H-benzimidazol- 2-yI )quino 1 in- 2 ( 1 H)-one 

1403 4-amino-3-(5-{3-[(l-ethylpiperidin-4- 477.3 
yl) (methyl)arnino]propyl }- 1 H- benzimidazol- 2-yl)-5- 

ftuoroquinol in- 2( 1 H)-one 

1404 4-amino-5-ftuoro-3-[5-(l-methytpiperidin-4-yl)-lH- 392.1 
benzimidazol-2-yl]quinolin-2(l H)-one 

1405 4-amino-5-fiuoro-3-[5-(4-methyl-4-oxidopiperazin-l-yl>lH- 409.2 
benzimidazol-2-yl]quinolin-2(lH)-one 

1406 N-(2-(4-amino-5-fhioro-2^xo-l,2-dihyo^iiinolin-3-yl)-lH- 450.1 
benzimidazol-6-y l]-N,4-dimethylpiperazine- 1 -carboxamide 

1407 4-anuno-3-(5-{2-[(dimethylamino)methylJmoroholin-4-yl}-lH- 437.2 
benzinudazol-2-yl)-5-ftuoroqumoIin-2(l H>one 
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1408 


4-amino-5-ethoxy-3-l6-(4-methylpiperazin-l -yl)- 1 H- 
benzimidazol-2-yl]quinolin-2(l H)-one 


419.3 


1409 


4- amino-3- l5-(4-ethylp iperazin- 1 -yl )- 6- ftuoro- 1 H- 
benzimidazol-2-ylJ-6J-dimethox>quinolin-2(lH)-one 


467.3 


1410 


4- amino-6,7-d imethoxy- 3- [5 - (4-methy Ip iperazin- 1 -yl)- 1 H- 
benzimidazol-2-yl]quinolin-2(lH)-one 


435.3 


1411 


4- ami no-3- [6-(4-methylp iperazin- 1 -y !)- 1 H - bcnzimidazo 1- 2- 
yl ] - 7- (tri fluromethy l)qu inol in - 2 ( 1 H )-one 


443.3 


1412 


4-amino-3-(5-{(2R,5S)-2-[(dimeihylamino)methy|}-5- 


511.4 




methylmoipholLn-4-yl}-6-flouro- 1 H-benzimidazol-2-yl)-6,7- 
dimethoxyquinoli n-2(l H)-one 








1413 


4-amino-3-[5-(4-etbyl- 1 ,4-diazepan- 1 -yl)- 1 H-benzimidazoI-2- 
yl }- 6,7-dimethoxyquinol in- 2( 1 H )-onc 


463.3 


1414 


4- ami no-3- {6-1(1 -ethylp iperidin-4-y 1 )raethyl ] - 1 H - 
benzimidazol-2-yl}-5-fluoroquinolin-2(lH)-one 


420.5 


1415 


4- [(3 R> 1 -azabicyclo[2.2 .2 ]oci- 3-ylamino]- 3-( 1 H- 
benzimidazol-2-yl)-l .7-naphthyridin-2(l H)-one 


387.4 



Examples 1416-1457 

Examples 1416 to 1457 listed in Table 5 were synthesized 
using the methods described above such as Methods 1 -24 and 



those set forth in the Schemes and other Examples or modi- 
fied as apparent to one of reasonable skill in the art using 
commercially available materials. 



TABLE 5 



Table of Examples 1416-1457. 



Example Name 



LC/MS 

m/z 
(MH+) 



1416 3-(lH-benzimidazol-2-yl)-6-chloro-4-[(pyridin-2- 402.9 
ylmethyl)ammo]quinolin-2( 1 H)-one 

1417 4-[(3Sjhl-azabicyclo(2.2.2)oct-3-ylammo]o-(lH-ben2iniida2ol- 446.5 
2-yl)-6,7-dimethoxyquinolin-2(l H)-one 

1418 4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 487.6 
benzimidazol-2 -y l>2 -oxo- 1 ,2-dihydroqu inolin-6-y I] benzonitri le 

1419 4-t(3S)-l-azabicyc!o[2.2.2]oa-3-ylammo]-3-(lH-benzimidazol- 492.6 
2-y\y 6-(3-methoxypheny l)qu ino lin-2 ( 1 H)-one 

1420 4-[(3S)-l-azabicyclo[2.2.2)oct-3-ylammo]-3-(lH-benzimidazol- 492.6 
2-y\y 6-(2-methoxypheny Ijiquino lin- 2 ( 1 H)-one 

1421 4-[(3R)0-azabicyclo[2.2.21ort-3-ylamino]-3-(lH-benzimidazol- 492.6 
2-yl)-6-(4-methoxyphenyl)quinolin-2(l H)-one 

1422 4-[(3S)-l-azabicyclo[2.2.2]ort-3-ylammo]-3-(lH-benzimidazol- 475.6 
2-y\y 6-ftuoro- 7 - (isobutyl am ino)quinol in- 2( 1 H)-one 

1423 4-[4-[(3R)-l-azabicyclo[2.2.2)oct-3-ylamino]-3-(lH- 505.6 
benzimidazol-2 -yl)-2-oxo- 1 ^-dihydroquinolin-6-yl]benzamide 

1424 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylaminoJ-3-(lH-benzimidazol- 434.5 
2-y\y 6-fluoro-7 -melhoxy qu inolin- 2 ( 1 H)-one 

1425 4-[(3S>l-azabicyclo[2.2.2]ort-3-ylammo]-3-(lH-benzimidazol- 530.7 
2-yl>6-ftuoro-7-l(2-piperidin- 1 -ylethyl)amino]quinolin-2(l H> 

one 

1426 4-t(3R)-l-azabicyclo[2.2.2]oct-3-ylaniino]-3-(lH-benziraidazol- 430.5 
2-yl>2-oxo- 1 ^dihydroquinoline-7-caiboxylic acid 

1427 3-amino-4-l4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino)-3-(lH- 587.7 
benzimidazol-2 -yl)-7-(l H-imidazol- 1 -yl)-2-oxo- 1 ,2- 
dihydroquinoIin-6-yl]benzoic acid 

1428 4-[(3R)-l-azabi€7clo(2.2J)ort-3-ylamino|-3-(lH-benzimidazol- 527.6 
2-y\y 6-ftuoro-7 - { [3 - ( 1 H-imidazol- 1 -y I)propyl Jam ino }qu inolin - 
2(lH)-one 

1429 4-[(3R)-l-azabi<^lo[2.2.21oct-3-ylarmnol-3-(lH-benzimidazol- 524.6 
2-yl>6-fluoro-7- ((2-pyridin-3-ylethyl)amino]quinolin-2( 1 H)-one 

1430 4-((3R)-l-azabi(^lo(2.2.2Joct-3-ylaniino]0-(lH-benzimidazol- 416.5 
2-yl)-7-methoxyquinolin-2( 1 H>one 

1431 6^Woro-3K5-moroholm-4-yl-lH-benzimidazol-2-yl)-4- 488.0 
[(pyrioUn-2-ylmethyl)amino ]quinoIin-2(l H>one 

1432 4-{[(lS)-2-animo.l.benz>leth>lJamino}-6-chloro-3-(5- 530.0 
raoipholin-4-yl-l H-benzimidazol-2-y l)quino lin-2 (1 H>one 
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TABLE 5-continued 



Table of Examples 1416-1437. 

LC/MS 
m/z 

Example Name (MH +) 

1433 4-[(l -benz>1piperidin-4-yl)amino]-6-chloro-3-(5*rnorpholin-4-yl- 570. 1 
1 H-benzimi dazo l-2-yl)qu inol in- 2( 1 H)-one 

1434 4-[(3S)-l-azabic>xlo[2J.2Joct-3-yIammo]-3-(lH-b«nzimidazol- 430.5 
2 -yl)- 2 -oxo-1 ,2-dihydroquinoline-7-caiboxylic acid 

1435 4-{(4-(aminomethyi)benzyl]amino}-6-chloro-3-[5-(4- 529.1 
inet.hylpipera.zi ii- 1 -yl)- 1 H-benziiniriazol-2-yl]quinolin-2(l H)-one 

1436 4-[(l-benzyIpiperidin-4-yl)amino]-6-chloro-3-[5-(4- 583.1 
methylpiperazin-1 -yl)- 1 H-benzimi dazol-2-yl]quinolin- 2(1 H)- 

one 

1437 4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH-benzimidazol- 570.7 
2-yl)-7-nielhoxy-6-[4-(iiiethylsulfonyl)phenyl]quinolin-2(lH)-one 

1438 3-(lH-benzimidazol-2-yl)-6-chloro-4-[(3S)-pyrrolidin-3- 380.8 
ylamino)quinolin-2(lH)-onc 

1439 4-[(3R)-l-azabicyclof2.2.2]oct-3-ylaminoj-6*bromo-3-(3H- 466.3 
. imidazo [4 ,5- b]pyrid in- 2-y l)qu inol in- 2 ( 1 H)-one 

1440 4-[(3S)-l-azabic>-clo[2.2.2]oct-3-ylamino]-6-bromo-3-(3H- 466.3 
imidazo [4 ,5- b]pyrid in- 2- y l)quinol in- 2 ( 1 H)-one 

1441 6-bromo-3-(3H-imidazo[4,5-b]pyridin-2-yl)-4-(piperidin-3- 440.3 
ylamino)quinolin-2(lH)-one 

1442 4-[(3S)-l-azabicyclo(2.2.2]oct-3-ylamino]-6,7-difluoro-3-(3H- 423.4 
imidazo[4,5-bJpyridin-2-yl)quinolin-2(lH)-one 

1443 6,7-difluoro-3-(3H-inii(lazo[4,5-b]pyridin-2-yl)-4-(piperi(lin-3- 397.4 
ylamino)quinolin-2(l H)-one 

1444 4-l4-K3R)-l-azabicyclo[2.2.2]oct-3-ylaminoJ-3-(3H- 507.6 
imidazo[4,5-b]pyridin-2-yl)-2-oxo- 1 ,2-dihydroquinolin-6- 

, y!] benzoic acid 

1445 • 4-[(3R)-l-azabicyc!o[2.2.2]oct-3-ylamino]-3-(3H-iniidazo[4,5- 531.6 

b]pyridin-2-yl)-6-[2-(trifluoromethyl)phenyl]quinolin-2(lII)-one 

1446 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(3H-imidazo[4,5- 493.6 
b]pyridin-2-yl)-6-(2-methoxyphenyl)quinolin-2(lH)-one 

1447 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-7-(dimethylamino)- 448.5 
6-fluoro-3-(3H-iiiiidazo[4,5-bJpyridin-2-yl)quinolin-2(lH>one 

1448 5-(l-azabicyclo[2.2.2]oct-3-ylamino)-6-(lH-benzimidazol-2-yl)- 434.5 
2- (methyl thio)pyrido [2 ,3 -d] pyri midin- 7 (8 H)-one 

1449 5-(l-azabic>clo|2.2.2joct-3-ylammo)-6-(lH-b€nzimidazol-2-yl)- 404.4 
2-hydroxypyrido[2,3-d]pyrimidin-7(8H)-one 

1450 5-[(3S)-l-azabi(^xlo[2.2.2]oct-3-ylammo]-6-(lH-benzimidazol- 404.4 
2-yl)-2-hydroxypyrido[2,3-d]pyrimidin-7(8H)-one 

1451 4-[(3S)-l-azabic>'clo[2.2.2]oct-3-ylamino]-3-(lH-benzimidazol- 405.4 
2-yl)- 6- fluorp- 1 ,7-naphthyridin-2( 1 H)-one 

1452 4-[(3R)-l-azabicyclo[2.2.23oct-3-ylamino]-3-(lH-benzimidazol- 405.4 
2-yl)- 6- ftuoro- 1 ,7-naphthyridin-2( 1 H)-one 

1453 4-((3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH-benzimklazol- 421 .9 
2-yl)-6-chloro- 1 ,7-naphthyridin-2(lH)-one 

1454 3-(lH-bcnzimidazol-2-yl)-6-chloro-4-{[2- 383.9 
(dimethylanimo)ethyl]arnino}- 1 ,7-naphthyridin-2(l H)-one 

1455 4-{[(lR^R)-2-aminocyclohexyl]ammo}-3-(lH-benzimidazol-2- 409.9 
yl)-6-chloro- 1 ,7-naphthyridin-2(l H)-one 

1456 3-(lH-benzimidazol-2-yl)-6-chloro-4-[(piperidin-3- 409.9 
ylmcthyljamino]- 1 ,7-naphthyridin-2(l H)-onc 

1457 3-(IH-benziimdazol-2-yl)-6-cWoro-4-f(3S)-pyrrolidin-3- 381.8 
ylamino]- 1 ,7-naphthyridin-2( 1 H)-one 



Assay Procedures 

Serine/Threonine Kinases 55 

The kinase activity of various protein serine/threonine 
kinases was measured by providing ATP and a suitable pep- 
tide or protein containing a serine or threonine amino acid 
residue for phosphorylation, and assaying for the transfer of 
phosphate moiety to the serine or threonine residue. Recom- 60 
binant proteins containing the kinase domains of GSK-3, 
RSK-2, PAR-1 , NEK-2, and CHK 1 enzymes were expressed 
in Sf9 insect cells using a Baculovirus expression system 
(InVitrogen) and purified via Glu antibody interaction (for 
Glu-epitope tagged constructs) or by Metal Ion Chromatog- 65 
raphy (for His 6 (SEQ ID NO: 1) tagged constructs). Cdc2 
(GST fusion construct) and cyclin B were co-expressed in Sf9 



insect cells using a Baculovirus expression system. Recom- 
binant, active Cdk2/cyclin A is available commercially and 
was purchased from Upstate Biotechnology. The purified 
Cdc2 enzyme used in the assay was commercially available, 
and it may be purchased from New England Bio Labs. For 
each assay, test compounds were serially diluted in DMSO 
and then mixed with the appropriate kinase reaction buffer 
plus 5-10 nM of 33 P gamma -labeled ATP. The kinase protein 
and the appropriate biotinylated peptide substrate were added 
to give a final volume of 3 50 uL. Reactions were incubated for 
3-4 hours at room temperature and then stopped by transfer- 
ring to a streptavidin-coated white microtiter plate (Thermo 
Labsystems) containing 1 00 uL of stop reaction buffer. The 
stop reaction buffer consists of 50 mM unlabeled ATP and 30 
mM EDTA. After 1 hour of incubation, streptavidin plates 
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were washed with PBS, and 200 uL Microscint 20 scintilla- 
tion fluid was added per well. The plates were sealed and 
counted using TopCount. The concentration of each com- 
pound for 50% inhibition (IC^) was calculated employing 
non-linear regression using XL Fit data analysis software. 

The reaction buffer contained 30 mM Tris-HCl 2 pH 7.5, 10 
mM MgCl 2 , 2 mM DTT, 4 mM EDTA, 25 mM beta-glycero- 
phosphate, 5 mM MnCl 2; 0.01% BSA/PBS, 0.5 uM peptide 
substrate, and 1 uM unlabeled ATP. GSK-3 enzyme was used 
at 27 nM, CHK1 at 5 nM, Cdc2 at 1 nM, Cdk2 at 5 nM, and 
Rsk2 at 0.044 units/mL. For the GSK-3 assay, biotin-CREB 
peptide (Bioun-SGSGKRRElLSRRP(pS)YR-NH 2 (SEQ ID 
NO: 4)) was used. For the CHK1 assay, a biotin-Cdc25c 
peptide (Biotin-[AHX]SGSGSGLYRSPSMPENLNRPR 
[CONHJ (SEQ ID NO: 5)) was used. For the Cdc2 and the 
Cdk2 assays, a biotin-Histone HI peptide ([IcBiotin]GGGG- 
PKTPKKAKKL[CONH 2 ] (SEQ ID NO: 6)) was used. In the 
Rsk2 assay, a biotin-p 70 peptide, 1 5 mM MgCl 2 , 1 mM DTT, 
5 mM EDTA, 2.7 uM PKC inhibitor peptide, and 2.7 uM PKA 
inliibitor peptide were used. 

Tyrosine Kinases 

The kinase activity of a number of protein tyrosine kinases 
was measured by providing ATP and an appropriate peptide 
or protein containing a tyrosine amino acid residue for phos- 
phorylation, and assaying for the transfer of phosphate moi- 
ety to the tyrosine residue. Recombinant proteins correspond- 
ing to the cytoplasmic domains of the FLT-1 (VEGFR1), 
VEGFR2, VEGFR3, Tie-2, PDGFRa, PDGFRp, and FGFR1 
receptors were expressed in Sf9 insect cells using a Baculovi- 
rus expression system (InVitrogen) and may be purified via 
Glu antibody interaction (for Glu-epitope tagged constructs) 
or by Metal Ion Chromatography (for His 6 (SEQ ID NO: 1) 
tagged constructs). For each assay, test compounds were seri- 
ally diluted in DMSO and then mixed with an appropriate 
kinase reaction buffer plus ATP. Kinase protein and an appro- 
priate biotinylated peptide substrate were added to give a final 
volume of 50- 1 00 uL, reactions were incubated for 1 -3 hours 
at room temperature and then stopped by addition of 25-50 uL 
of 45 mM EDTA, 50 mM Hepes pH 7.5. The stopped reaction 
mixture (75 uL) was transferred to a streptavidin-coated 
microtiter plate (Boehringer Mannheim) and incubated for 1 
hour. Phosphorylated peptide product was measured with the 
DELF1A time-resolved fluorescence system (Wallac or PE 
Biosciences), using a Europium labeled anti-phosphoty- 
rosine antibody PT66 with the modification that the DELFIA 
assay buffer was supplemented with 1 mM MgCl 2 for the 
antibody dilution. Time resolved fluorescence was read on a 
Wallac 1232 DELFIA ftuorometer or a PE Victor II multiple 
signal reader. The concentration of each compound for 50% 
inhibition (1C 50 ) was calculated employing non-linear regres- 
sion using XL Fit data analysis software. 

FLT-1, VEGFR2, VEGFR3, FGFR3, Tie-2, and FGFR1 
kinases were assayed in 50 mM Hepes pH 7.0, 2 mM MgCl 2 , 
10 mM MnCl 2 , 1 mMNaF, 1 mM DTT, 1 mg/mL BSA, 2 uM 
ATP. and 0.20-0.50 uM corresponding biotinylated peptide 
substrate. FLT-1, VEGFR2, VEGFR3, Tie-2, and FGFR1 
kinases were added at 0. 1 ug/mL, 0.05 ug/mL, or 0. 1 u.g/mL 
respectively. For the PDGFR kinase assay, 120 u,g/mL 
enzyme with the same buffer conditions as above was used 
except for changing ATP and peptide substrate concentrations 
to 1.4 uM ATP, and 0.25 uM biotin-GGLFDDPSYVN- 
VQNL-NH 2 (SEQ ID NO: 2) peptide substrate. Each of the 
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above compounds displayed an IC 50 value of less than 10 uM 
with respect to FLT-1, VEGFR2, VEGFR3, and FGFR1. 

Recombinant and active tyrosine kinases Fyn. and Lck are 
available commercially and were purchased from Upstate 

5 Biotechnology. For each assay, test compounds were serially 
diluted in DMSO and then mixed with an appropriate kinase 
reaction buffer plus 10 nM 33 P gamma-labeled ATP. The 
kinase protein and the appropriate biotinylated peptide sub- 
strate were added to give a final volume of 1 50 u,L. Reactions 
were incubated for 3-4 hours at room temperature and then 
stopped by transferring to a streptavidin-coated white micro- 
titer plate (Thermo Labsystems) containing 100 uL of stop 
reaction buffer of 100 mM EDTA and 50 uM unlabeled ATP. 

15 After 1 hour incubation, the streptavidin plates were washed 
with PBS and 200 uL Microscint 20 scintillation fluid was 
added per well. The plates were sealed and counted using 
TopCount. The concentration of each compound for 50% 
inhibition (IC 50 ) was calculated employing non-linear regres- 

20 sion using XL Fit data analysis software. 

The kinase reaction buffer for Fyn. Lck, and c-ABL con- 
tained 50 mM Tris-HCl pH 7.5, 'l5 mM MgC12, 30 mM 
MnCl 2; 2 mM DTT, 2 mM EDTA, 25 mM beta-glycerol 
phosphate, 0.01% BSA/PBS, 0.5 uM of the appropriate pep- 

25 tide substrate (biotinylated Src peptide substrate: biotin- 
GGGGKV r EKIGEGTYGWYK-NH 2 (SEQ ID NO: 3) for 
Fyn and Lck), 1 uM unlabeled ATP, and 1 nM kinase. 
The kinase activity of c-Kit and FLT-3 were measured by 

30 providing ATP and a peptide or protein containing a tyrosine 
amino acid residue for phosphorylation, and assaying for the 
transfer of phosphate moiety to the tyrosine residue. Recom- 
binant proteins corresponding to the cytoplasmic domains of 
the c-Kit and FLT-3 receptors were purchased (Proquinase). 

35 For testing, an exemplary compound, for example 4 -amino - 
5-fluoro-3-[5-(4-methylpiperazin-l -yl)-l H-benzimidazol-2- 
yl]quinolin-2(l H)-one, was diluted in DMSO and then mixed 
with the kinase reaction buffer described below plus ATP. The 
kinase protein (c-Kit or FLT-3) and the biotinylated peptide 

40 substrate (biotin-GGLFDDPSWNVQNL-NH2 (SEQ ID 
NO: 2)) were added to give a final volume of 100 uL. These 
reactions were incubated for 2 hours at room temperature and 
then stopped by addition of 50 uL of 45 mM EDTA, 50 mM 

45 HEPES, pH 7.5. The stopped reaction mixture (75 uL) was 
transferred to a streptavidin-coated microtiter plate (Boe- 
hringer Mannheim) and incubated for 1 hour. Phosphorylated 
peptide product was measured with the DELPH1A time-re- 
solved fluorescence system (Wallac or PE Biosciences), 

50 using a Europium-labeled anti-phosphotyrosine antibody, 
PT66, with the modification that the DELFIA assay buffer 
was supplemented with 1 mM MgCl 2 for the antibody dilu- 
tion. Tune resolved fluorescence values were determined on a 
Wallac 1232 DELFIA fluorometer or a PE Victor II multiple 

55 signal reader. The concentration of each compound for 50% 
inhibition (IC 50 ) was calculated employing non-linear regres- 
sion using XL Fit data analysis software. 

FLT-3 and c-Kit kinases were assayed in 50 mM Hepes pH 
7.5, 1 mM NaF, 2 mM MgCl 2 , lOmM MnCl 2 and 1 mg/mL 

60 BSA, 8 uM ATP and 1 uM of corresponding biotinylated 
peptide substrate (biotin-GGLFDDPSYVNVQNL-NH2 
(SEQ ID NO: 2)). The concentration of FLT-3 and c-Kit 
kinases were assayed at 2 nM. 

65 Each of the compounds produced in the Examples was 
synthesized and assayed using the procedures described 
above. The majority of the exemplary compounds displayed 
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an IC 50 value of less than 10 u.M with respect to VEGFR1, cally acceptable salt thereof, of any of the embodiments of the 

VEGFR2, VEGFR3, FGFR1 , CHK 1 , Cdc2, GSK-3, NEK-2, compounds of Structure I or IB to a subject, such as a human, 

Cdk2, Cdk4, MEK1, NEK-2, CHK2, CKle, Raf, Fyn, Lck, in need thereof. 

Rsk2, PAR-1, c-Kit, c-ABL. p60src, FGFR3, FLT-3, PDG- In one embodiment, the invention provides a method of 
FRa, and PDGFRp. In addition, many of the exemplary com- 5 inhibiting VEGFR2 (KDR (human), Flk-1 (mouse)). The 
pounds exhibited IC 50 values in the nM range and show method includes administering an effective amount of a com- 
petent activity with respect to VEGFR1, VEGFR2, VEGFR3, P ound > or a pharmaceutically acceptable salt thereof, of any 
FGFR1, FGFR3, c-Kit, c-ABL, FLT-3, CHK1, Cdc2, GSK-3, of the embodiments of compounds of Structure I or IB to a 
NEK-2, Cdk2, MEK1 , NEK-2. CHK2, Fyn, Lck, Rsk2, PAR- 10 sub J ect ' such as 3 human ' in need thereof - 
l,PDGFRa,andPDGFR(3withIC 50 valuesoflessthan 1 uM. In one embodiment, the invention provides a method of 
The other examples also exhibited such activitv with respect inhibitin 8 ^EGFR3 (FLT4)^The method includes adminis- 
to VEGFR1, VEGFR2, VEGFR3, FGFR1, FGFR3, c-Kit, te " n & m effe ff e a ™ unt ° f a compound or a phannaceuti- 
c ABL 60src FLT-3 CHK1 Cdc2 GSK-3 NEK-2 Cdk2 y acce P table salt mereo ^ of an y of the embodiments of 
* ^ 5 : ' ' „ ' ^' i« compounds of Structure I or IB to a subject, such as a human, 
Cdk4, MEK1, NEK-2, CHK2,CKl€, Raf, Fyn, Lck, Rsk2, 15 in thereof 

PAR-1, PDG FRa, and PDGFR6 or will be shown to exhibit 1 T * . , u + - . A tU A f 
, 5 . . M ' , K , . t • In one embodiment, the invention provides a method of 
such activity. Hie exemplary compounds also exhibited inhi- inhibiting FGFR1 ^ mM incIudes admmisteri ng an 
bition activity with respect to VEGFR2. In some embodi- effective amount of a compound , or a pharmaceutical^ 
ments, the invention provides a compound, a tautomer of the 20 acceptable salt thereof> of any of the embodiments of corn- 
compound, a pharmaceutically acceptable salt of the com- pounds of Structure I or IB to a subject, such as a human, in 
pound, a pharmaceutically acceptable salt of the tautomer, an need thereof. 

enantiomer or diastereomer of the compound, an enantiomer In one embodiment, the invention provides a method of 

or diastereomer of the tautomer, an enantiomer or diastere- inhibiting NEK-2. The method includes administering an 

omer of the pharmaceutically acceptable salt of the com- 25 effective amount of a compound of compounds of Structure I 

pound, an enantiomer or diastereomer of the pharmaceuti- or IB to a subject, such as a human, in need thereof, 

cally acceptable salt of the tautomer, or a mixture of the j n one embodiment, the invention provides a method of 

compounds, enantiomers, tautomers, or salts, wherein the inhibiting PDGFRa and PDGFRp. The method includes 

compound is selected from the group consisting of the title 3Q administering an effective amount of a compound, or a phar- 

compounds of Examples 51-90, Examples 93-100, Example maceutically acceptable salt thereof, of any of the embodi- 

102, Example 104, Example 105, and Examples 339-1457. ments of compounds of Structure I or IB to a subject, such as 

Such embodiments are directed to the specific compound, a human, in need thereof. 

salts, enantiomers, and mixtures of the title compounds and In one embodiment, the invention provides a method of 
are not limited to the procedures used to make such com- 35 inhibiting FGFR3. The method includes administering an 
pounds, for example, the procedures described in Examples effective amount of a compound, or a pharmaceutically 
51-90, 93-100, 102, 104, and 105. In some such embodi- acceptable salt thereof, of any of the embodiments of com- 
ments, the invention provides the compound, the tautomer of P ounds of Structure I or IB to a subject, such as a human, in 
the compound, the pharmaceutically acceptable salt of the need thereof. 

compound, or the pharmaceutically acceptable salt of the In one embodiment, the invention provides a method of 
tautomer, wherein the compound is selected from the group inhibiting FLT-3. The method includes administering an 
consisting of Examples 51-90, Examples 93-100, Example effective 3111011111 of a compound or a pharmaceutically 
1 02, Example 104, Example 105, and Examples 339-1457. In acceptable salt thereof, of any of the embodiments of corn- 
some such embodiments, the compound is selected from 45 ^^1™'" " * ' ^ " ' ' " 
those named in Table 3, Table 4, and Table 5. In some embodi- • „ * j 

. . . + u , . <y , * In another embodiment, the invention provides a method of 

ments, the compound is selected from those named m Table 3. . , . . „ o <rt_ v , . ^_ , 

, ' , , A . , . , . . n mhibiting FLT-3 or Stat5 phosphorylation. The method 

In other embodiments, the compound is selected from those rr .- * v j 

_ , _ _ . _ - f „ . ,. mcludes admimstenng an effective amount of a compound, or 

named in Table 4. In omer embodiments, the compound is jq a phannaceutically acceptable ^ mereofj of ^ of the 

selected from those named in Table 5. rhe invention fiirther embodiments 0 f compounds of Structure I or IB to a subject, 

provides the use of such compounds m the manufacture of a such as a human? m need thereof 

medicamentorpharmaceuticalformulationforinhibitingthe , n Qne embodiment? me mvention provides a method of 
kinase activity of the serine/threonine or tyrosine kinases inhib itin g c-Kit. The method includes administering an effec. 
described herein; the use of such compounds in the manufac- 55 tive am0U nt of a compound, or a pharmaceutically acceptable 
tureofa medicament or pharmaceutical formulation for treat- sah thereof, of any of the embodiments of compounds of 
ing a biological condition mediated by any of the of the Structure I or IB to a subject, such as a human, in need thereof, 
serine/threonine or tyrosine kinases described herein. The In one embodiment, the invention provides a method of 
invention further provides methods for inhibiting any of the inhibiting c-ABL. The method includes administering an 
serine/threonine kinases or tyrosine kinases described herein 60 effective amount of a compound, or a pharmaceutically 
utilizing these compounds and methods of treating biological acceptable salt thereof, of any of the embodiments of corn- 
conditions mediated by any of the serine/threonine kinases or pounds of Structure I or IB to a subject, such as a human, in 
tyrosine kinases described herein utilizing these compounds . need thereof. 

In one embodiment, the invention provides a method of 65 In one embodiment, the invention provides a method of 

inhibiting FLT-1 (VEGFR1). The method includes adminis- inhibiting p60src. The method includes adnainistering an 

tering an effective amount of a compound, or a pharmaceuti- effective amount of a compound, or a pharmaceutically 
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acceptable salt thereof, of any of the embodiments of com- each of the R^R 10 groups of the exemplary compounds is 

pounds of Structure I or IB to a subject, such as a human, in preferred individually and as a member of a group, 
need thereof. 

In one embodiment, the invention provides a method of Small Molecule Inhibitors of Growth Factor 
inhibiting FGFR3. The method includes administering an 5 Tyrosine Kinase Receptors Involved in Angiogenes is 
effective amount of a compound, or a pharmaceutically and Tumor Cell Proliferation 
acceptable salt thereof, of any of the embodiments of com- 
pounds of Structure 3 or IB to a subject, such as a human, in inhibition of Kinases 
need thereof. 

T ... . . . . x* 4-Amino-5-fluoro-3-[5-(4-methylpiperazin-l-yl)-lH- 

In one embodiment, the mvention provides a method ol . . . , , _ „ . . 

• u-u *- rn^TL « j - i i j . „. benzimidazol-2-yl]quinohn-2(lH)-one is an orally bioavail- 

mhibitingErB2. The method includes administering an ell ec- , , . . . • • . , - 

tiveamountofacompound ; orapharmaceuticallyacceplable able benzim.dazole-quinol.none that exhibits potent inhibi- 

salt thereof, of any of the embodiments of compounds of ,lon of rece P ,or t >' rosme both endothelial 

Structure I or IB to a subject, such as a human, in need thereof. 1 5 ^ tumor ce " proliferation. The inhibitory effect of 4-amino- 

, ■ i- i . . . . . 5-fluoro-3-[5-(4-methylpiperazin-l-yl)-lH-benzimidazol-2- 

In one embodiment, the invention provides a method of 1 / , ' r r . ' , . 

inhibiting Cdk 2. The method includes administering an yl]qumol>n-2(lH)-one on nine tyrosine kinases, FGFR1, 

effective amount of a compound, or a pharmaceutically FGFR3, VEGFR1, VEGFR2, VEGFR3, PDGFRp, c-Kit, 

acceptable salt thereof, of any of the embodiments of com- p60src, and FLT-3 was determined using the assay procedures 

pounds of Structure 1 or IB to a subject, such as a human, in 20 described above. The IC 50 s for these tyrosine kinases were 

need thereof. found to be less than 30 nM. The compound also displays 

In one embodiment, the invention provides a method of IC ^ S of ,ess than 1 P** against fyn, p 5e lck, c-ABL, CHK1, 

inhibiting Cdk 4. The method includes administering an CHK2, PAR- 1, MEK, and RSK2. 4-Amino-5-fluoro-3-[5-(4- 

effective amount of a compound, or a pharmaceutically 25 methylpipera2in-l-yl)-lH-benzimidazol-2-yl]quinolin-2 

acceptable salt thereof, of any of the embodiments of com- 0 H)-one does not significantly inhibit EGFR family kinases 

pounds of Structure I or IB to a subject, such as a human, in or insulin receptor kinase at these concentrations (IC 50 s>2 

need thereof. |iM). The inhibitory effect of 4-Amino-5-fiuoro-3-[5-(4-me- 

In one embodiment, the invention provides a method of thylpiperazin-l-yl)-lH-benzimidazol-2-yl]quinolin-2(lH)- 

inhibiting MEK1. The method includes administering an 30 one on phosphorylation of FLT-3 in MV4-1 1 cells, a tumor 

effective amount of a compound, or a pharmaceutically ce ^ une > ls described below. 

acceptable salt thereof, of any of the embodiments of com- ... . _ „ T . 

, rc , 4 i in. i ■ , , . Antiproliferative Effects m Cell Lmes 

pounds of Structure 1 or IB to a subject, such as a human, in r 

need thereof ^ ne antiproliferative activity of 4-Amino-5-fluoro-3-[5- 

In one embodiment, the invention provides a method of (4-methylpipe raZ in-l-yl)-lH-benzimidazol-2-yl]quinolin-2 

inhibiting NEK-2. The method includes adininistering an (IH)-one (Example 1 66) was assessed in 27 different cancer 

effective amount of a compound, or a pharmaceutically and pnmary cell lines and displayed EC 50 values of less than 

acceptable salt thereof, of any of the embodiments of com- 10 |iM in 26 out of the 27 cell lines. The antiproliferative 

pounds of Structure I or IB to a subject, such as a human, in 40 activity of the exemplary compound was tested by adding a 

need thereof. MTS tetrazolium compound (available from Promega , Madi- 

In one embodiment, the invention provides a method of son > Wis ) that is bioieduced by metabolically-active cells 

inhibiting CHK2. The method includes administering an mto a soluble colored formazan product, which was recorded 

effective amount of a compound, or a pharmaceutically bv measuring the absorbance at 490 nm with a spectropho- 

acceptable salt thereof, of any of the embodiments of com- 45 tometer. In order to determine EC 50 values for the exemplary 

pounds of Structure 1 or IB to a subject, such as a human, in compound in each of the cell lines, the appropriate number of 

need thereof. cells was determined to give an optimal signal (see Table 6) 

In one embodiment, the invention provides a method of and plated in 100 uL of growth media in a 96 well plate, 

inhibiting CKle. The method includes administering an 50 Serially-diluted exemplary compound in a DMSO stock solu- 

effective amount of a compound, or a pharmaceutically tion was added to the plate in 100 uL growth media typically 

acceptable salt thereof, of any of the embodiments of com- at a starting concentration of 20 uM and incubated for 72 

pounds of Structure 1 or IB to a subject, such as a human, in hours at 37° C. and 5% C0 2 . The final DMSO concentration 

need thereof. was 0.5% or less for each cell line (see Table 6). The cell lines 

In one embodiment, the invention provides a method of 55 used to determine EC 50 values of the exemplary compounds 

inhibiting Raf. The method includes aaministering an eflec- are listed in Table 6 and were of human origin unless other- 

tive amount of a compound, or a pharmaceutically acceptable wise noted. For the HMVEC and TF-1 cell lines, the EC 50 

salt thereof, of any of the embodiments of compounds of were determined as inhibition of VEGF and SCF (Stem cell 

Structure I or IB to a subject, such as a human, in need thereof. ^ factor) mediated proliferation, respectively. .After the 72 

As noted above, the exemplary compounds exhibited activ- hours of incubation. 40 uL of MTS solution was added to the 

ity in one or more important assay or will be found to exhibit wells and the OD measured after 3-5 hours at 490 nm. The 

such activity. For this reason, each of the exemplary com- EC 50 values were calculated using nonlinear regression. The 

pounds is both individually preferred and is preferred as a exemplary compound had antiproliferative effects with 

group. One, two, or more compounds of the invention may be 65 EC^^ 1 0 uM for all the cell lines tested with the exception of 

used in combination in pharmaceutical formulations, medi- the U87MG cell line in which the EC^ was calculated to be 

caments, and in methods of treating subjects. Furthermore, about 10u,M for the exemplary compound. 
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TABLE 6 



Cell Lines and Conditions Employed to Determine the 
Antiproliferative Activity of Exemplary Compounds. 







Cells/ 


Final 










well of 


DMSO 










96 well 


cone. 


MTS 




Cel! Line 


Origin* 


plate 


(%) 


incubation 


Medium 


4T1 


mouse 


500 


0.5 


4-5 H 


DM EM + 10% FBS + Pen/Strep + 




breast 








Sodium Pyruvate + 2 mM L-GIut 


ARH-77 


blood 


10,000 


0.5 


4H 


RPMI-1640 + 10% Heat 












Inactivated FBS + 2 mM 












L-GIut + Pen'Strep 


DU145 


prostate 


500 


0.5 


3-4 H 


EM EM + 10% FBS + 2 mM 












L-Glut + Pen'Strep 


HCT-116 


colon 


500 


0.5 


5H 


McCoy's 5 A with 2 mM 












L-Glut + 10% FBS + Pen/Strep 


HMVECd 


endothelium 


2,000 


0.5 


4H 


EGM-2-MV 












(Biowhittaker #cc-3202) 


K-562 


blood 


5,000 


0.2 


3H 


RPMM640 + 10% FBS +2mM 












L-Glut + Pen'Strep 


KM12L4A 


colon 


500 


0.5 


5 H 


EMEM + 10% FBS + 2 mM 












L-Glut + 2 x V it am ins + NEAA + 












Sodium Pyruvate + Pen/Strep 


KU812 


blood 


10,000 


0.2 


6H 


RPMI-1640 + 10% FBS + 2 mM 












L-Glut + Pen'Strep 


MOLT4 


blood 


5,000 


0.5 


4H 


RPMI-1640 + 10% FBS + 2 mM 












L-Glut + Pen'Strep 


MV4-11 


blood 


10,000 


0.2 


6H 


IMDM + 10% FBS + 5. ng/ml 












GM-CSF + 2 mM 












L-Gtit. + Pen/Strep 


NCI-H209 


lung 


10,000 


0.5 


5H 


IMDM + 10% FBS + 2 mM 












L-Glut + Pen/Strep 


NCI-H526 


lung 


10,000 


. 0.5 


5 H 


RPMI-1640 + 10% FBS + 2 mM 












L-Glut + Pen/Strep 


PC-3P 


prosiale 


500 


0.5 


5H 


EMEM + 10% FBS + vil. 2% 












lOOx + L-L-Glut 200 niM 1% + 












NaPy 100 mM 1% + NEAAlOOx 


RS4;1 1 


blood 


10,000 


0.2 


6H 


1% 

RPMI-1640 + 10% FBS + 10 mM 












HEPES + 1 mM 












Sodium Pyruvate + Pen/Strep 


SK-OV-3 


ovary 


2,500 


0.5 


4H 


McCoy's 5 A + 10% FBS + 2 mM . 












L-Gtut + Pen/Strep 


TF-1 


blood 


10,000 


0.2 


6H 


RPMI-1640 +10% FBS + 












0.044 mM BME + 2 mM 












L-Glut + Pen/Strep + 5 ng/ml 












GM-CSF 


U-87MG 


brain 


500 


0.5 


5H 


EMEM + 10% FBS + NEAA + 












Sodium Pyruvate + Earle's BSS 


HL60 


blood 


12^00 


0.5 


5H 


RPMI-1640 + 10% FBS + 2 mM 












L-Glut + Pen/Strep 


M-NFS-60 


blood 


5,000 


0.5 


4-5 H 


RPMI-1640 + 10% FBS + 












0.044 mM BME + 2 mM 












L-GIut + Pen/Strep + 67.1 












ng/ml GM-CSF 


GH3 


rat pituitary 


10,000 


0.5 


4H 


Ham'sF10 + 2mM 












L-Glut + 15% Horse Serum 












(HS) + 2.5% Fetal Bovine 












Scrum (FBS) 


HP75 


pituitary 


5,000 


0.5 


4H 


DM EM 15% Horse Serum, 












2.5% Fetal Bovine Serum, 












1 ug/ml Insulin, Pen/Strep 


HMEC 


mammary 


2,000 


0.5 


4H 


MEGM (Biowhittaker #CC- 




epithelium 








3051) 


PrEC 


prostate 


2,000 


0.5 


4H 


PrEGM (Cambrex #CC3166) 




epithelium 










MDA- 


breast 


500 


0.5 


4H 


DMEM/F12(1:1) 10% FBS 


MB435 












SW620 


colon 


500 


0.5 


4H 


Lcibovitz's L-15 medium with 2 mM 












L-Glut 10% fetal bovine serum 


HT29 


colon 


5,000 


0.5 


4H 


McCoy's 5 A + 10% FBS 



'Origin was human unless otherwise noted. 
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Significant anti-proliferative effects were observed in (MAPK) in a dose- and time-dependent manner and signifi- 

endothelial cells and a subset of tumor cell lines. Several cant changes in histology analyses of the tumors was 

human cancer cell lines have been identified that are at least observed. 

10 fold more sensitive to the anti-proliferative effects of These PK/PD evaluations in preclinical models indicate 

4-aniuio-5-fluoro-3-[5-(4-methylpiperazin-l-yl)-lH-benz- 5 mat 4-amino-5-fluoro-3-[5-(4-methylpiperazin-I-yl)-l H- 

imidazol-2-yllquinolin-2(lH)-one than the rest of the cell benzimidazol-2-yl]quinolin-2(lH)-one showed a dose- and 

lines tested. The compound inhibited VEGF mediated prolif- time-dependent inhibition of both the target receptors and the 

eration in HMVEC (human microvascular endothelial cells) downstream signaling molecule.. ERK (MAPK). These stud- 

with an IC 50 of 25 nM and the compound inhibited ies W,H a u ld m the ldentl ^ t, ° n of potential biomarkers to 

KM1 2L4a, a human colon cancer cell line, in a dose-depen- 10 ^P or i *f T^uT- °f f Tu * 4 ; amm ? 

. # -*u rr rrx u /c* P ,, r ♦ ^ fluoro-3-[5-(4-methylpiperazin-l-vl)-l H-benzimidazol-2- 

dent manner with an EC 50 of 9 nM. SCF (Stem Cell Factor) uinolin 2(1 H) one in clinical trials 

mediated proliferation of TF-1 cells was inhibited by v J4 1 1 ~ I r 

4- amino-5-fluoro-3-[5-(4-methylpiperazin-l -yl)-lH-benz- In Vivo Tumor Model Studies 

imidazol-2-yl]quinolin-2( 1 H)-one indicating that c-Kit RTK In vivo daily oral dosing of 4-amino-5-fluoro-3-[5-(4-me- 

activity is modulated. The compound displayed antiprolifera- thylpiperazin- 1 -yl)- 1 H-benzimidazol-2-y l]quinolin-2(l H)- 

tive activity in FLT-3 mutant and wild-type cells: EC 50 s of 1 3 one resulted in significant anti-tumor activity in a broad range 

nM against MV4-1 1 (FLT-3 1TD mutant), and 510 nM against of human and murine tumor models. Established tumor 

RS4 (FLT-3 wild-type). Reduced tumor cell proliferation was xenografts of prostate, colon, ovarian and hematological ly- 

documented in vivo by immunohistochemistry staining with derived cancer cells have all demonstrated responsiveness to 

Ki67. Thus, 4-amino-5-fluoro-3-[5-(4-methylpiperazin-l- *" treatment in a dose-dependent manner, with ED SQs ranging 

yi)-l H-benzimidazol-2-yl]quinolin-2(l H)-one is not a gen- from 4-65 mg/kg/d. The in vivo activity ranges from growth 

eral "non-specific*' cytotoxic agent, but has potent activity inhibition to stable disease and tumor regressions. For 

against many cancer cell lines. * example, the compound induces regression and growth inhi- 
bition in subcutaneous KM12L4a human colon tumor 

Inhibition of Phosphorylation in Cell-Based Assays 25 xenografts in nu/nu mice FIG x snows volume over 

Studies with plasma and tumors collected from mice fol- time at various doses of 4-amino-5-fiuoro-3-[5-(4-meth- 

lowing treatment with 4-amino-5-fluoro-3-[5-(4-methylpip- ylpiperazin-l-yl)-lH-benzimidazol-2-yl]quinolin-2(lH)- 

erazin-l-yl)-lH-benzimidazol-2-yl]quinolin-2(lH)-one one. Dosing started when tumor xenografts reached 125 

were performed to evaluate potential pharmacodynamic end- mm 3 . The results show significant tumor growth inhibition 

points. Analysis of target modulation in KM1 2L4a tumors 30 after 4 doses of greater than or equal to 30 mg/kg, and tumor 

after 4-amino-5-fluoro-3-[5-(4-methylpiperazin-l-yl)-lH- regressions at 60 and 100 mg/kg. Similar results were 

benzimidazol-2-yl]quinolin-2(l H)-one treatment indicated observed in 90- 1 00% of animals with larger KM1 2L4a colon 

that phosphorylation of VEGFR1, VEGFR2, PDGFRp, and tumor xenografts. Treatment started when tumor size reached 

FGFR 1 were inhibited in a time- and dose-dependent manner. 500 and 1000 mm 3 . Tissue concentration studies showed that 

For example, HMVEC cells showed inhibition of VEGF 35 4-amino-5-fluoro-3-[5-(4-methylpiperazin-l-yl)-lH-benz- 

mediated VEGFR2 phosphorylation with an IC 50 of about 0. 1 imidazol-2-yl]quinolin-2(l H)-one was retained in the tumor 

uM. In addition, treatment of endothelial cells with 4-amino- with levels up to 65-300 fold higher than plasma at 24 hours 

5- fluoro-3-[5-(4-methylpiperazin-l-yl)-lH-benzimidazol-2- after dosing. In addition, target modulation studies showed 
yl]quinolin-2(l H)-one inhibited MAPK and Akt phosphory- inhibition was maintained for more than 24 hours. 

lation mediated by VEGF. 40 Example 166 also displayed an ED 50 of 4 mg/kg/d in a 

Furthermore, a time- and dose-dependent inhibition of subcutaneous MV4- 11 (FLT-3 ITD mutant) tumor model in 

ERK (MAPK) activation, a downstream target of receptor SCID-NOD mice (treatment initiated when tumor volume at 

tyrosine kinases, was observed with IC 50 s ranging from 0.1 to 300 mm 3 ; see FIG. 11). A dose of 30 mg/kg/d inhibited the 

0.5 uM in KM12L4A cells. (KM12L4A cells express PDG- 45 growth of larger MV4- 11 tumors (>8 6% for 500 mm 3 ; >80% 

FR(J and VEGFR 1 /2on their surfaces .) The inhibitory effects for 1 000 mm 3 tumor volume at treatment start) and resulted in 

of 4-amino-5-fluoro-3-[5-(4-methylpiperazin- 1 -yl)- lH-ben- several complete regressions (see FIG. 12). Regressions were 

zimidazol-2-yl]quinolin-2(lH)-one on receptor phosphory- found to be stable after cessation of dosing. In those tumors 

lation and ERK activation were maintained for 24 hours after that recurred, a second cycle of 30 mg/kg/d of the exemplary 

treatment. Phosphorylation of ERKl/2in MV4-1 1 cells was 5Q compound again caused partial regression, indicating a lack 

inhibited by the exemplary compound at IC 50 s of 0.01 to 0. 1 of acquired resistance to the compound. 

uM in a dose-dependent manner. 4-Amino-5-fluoro-3 -[5-(4-methylpiperazin- 1 -yl)-l H- 

FLT-3 and Stat5 phosphorylation was inhibited at concen- benzimidazol-2-yl]quinoIin-2(lH)-one also proved effica- 

trations of 0. 1 and 0.5 uM of 4-amino-5-fluoro-3-[5-(4-me- C10US m a mmor metastasis study m which 4T1 murine breast 

thylpiperazin- 1 -yl)- 1 H-benzimidazol-2-yl]quinolin-2(l H)- 55 ^mor cells were implanted subcutaneously in BALB/c mice, 

one when MV4-11 cells are treated for 1 hour. A dose Treatment was begun when the tumors reached 1 50 mm ,and 

response study of the exemplary compound showed full inhi- me ^ ce were & ven oral doses for 17 days. Study 

bitionof StatS phosphorylation in MV4- 11 cells at 0.1 uM. A endpoints at 30 days after cell implant were primary tumor 

pulse-washout experiment in MV4-1 1 cells with the exem- 8**"* inhibition versus vehicle and macroscopic counts of 

plary compound showed full inhibition of Stat5 phosphory- ^ &° ss hver metastases. Example 166 inhibited the primary 

lation for at least 4 hours and partial inhibition at 24 and 44 twaor U P t0 82% inhibited liver metastases by more than 

hours. FLT-3 phosphorylation in RS4 cells was inhibited at 75% at a11 doses above 10 mg/kg/d. 

0.1,1 and 3 u.M concentrations of the exemplary compound. Antiangiogenic Effects 

Significant activity was observed in vivo in the HCT1 16 4-Arnino-5-fluoro-3-[5-(4-methylpiperazin-l-yl)-lH- 

human colon tumor model. In HCT1 16 tumors, 4-amino-5- 65 benzimidazol-2-yl]quinolin-2(lH)-one was assayed in sev- 

fluoro-3-[5-(4-methylpiperazin-l-yl)-lH-benzimidazol-2- eral in vitro angiogenesis assays including endothelial cell 

yl]quinolin-2(l H)-one inhibited the phosphorylation of ERK migration and tube formation on fibrin gels (see FIGS. 9A and 
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913) as well as in the ex vivo rat aortic ring assay (see FIG. 1 0). 
It showed dose-dependent inhibition of the respective assay 
endpoints compared to the control. 

4-Amino-5-fluoro-3-[5-(4-methylpiperazin-l -yl)-l H- 
benzimidazol-2-yl]quinolin-2(l H)-one induces dose-depen- 5 
dent inhibition of angiogenesis in the in vivo matrigel model. 
MatrigeJ supplemented with bFGF was injected subcutane- 
ously into mice. The compound was orally administered to 
the mice for 8 days. The matrigel plug was removed and the 
hemoglobin concentration therein was quantitated. As shown 10 
in FIG. 2, significant inhibition of neovascularization was 
observed, with an ED 50 of 3 nig/kg/day. In addition, all doses 
were well tolerated by the animals in the 8-day studies. 

Dosing Scheduling Effects 15 

Dose scheduling studies were done to evaluate the relation- 
ship of the extended tumor half-life and prolonged biological 
activity to the antitumor efficacy. Significant activity was 
observed with several intermittent and cyclic dosing regi- 
mens. For example, in an intermittent dosing regime, 20 
4-amino-5-fluoro-3-[5-(4-methylpiperazin-l-yl)-lH-benz- 
imidazol-2-yl]quinolin-2( 1 H)-one was administered to SCID 
mice having subcutaneous PC3 human prostate tumor 
xenografts. Treatment was started when tumors reached 1 50 
nun 3 in size. Dosing was performed at 100 mg/kg orally qd, 25 
q2d, q3d, and q4d. Significant and similar tumor inhibition 
was observed in all treatment groups as shown in FIG. 3. 

In a cyclic dosing experiment, 4-amino-5-fluoro-3-[5-(4- 
methylpiperazin- 1 -yl)- 1 H-benzimidazol-2-yl]quinolin-2 
( 1 H)-one was administered to nu/nu mice having KM 1 2L4a 30 
human colon tumor xenografts. Treatment was started when 
tumors reached 500 mm 3 . Doses were administered at 100 or 
150 mg/kg on days 1-5, 18-22, and 26-30. Compared to 
vehicle, tumor regression of 50% or more was seen. At the 
higher dose, tumors continued to regress and then stabilize for 35 
about 10 days. In another dosing study, the effect of the 
exemplary compound was examined in the human MV4-1 1 
(FLT-3 ITD mutant) subcutaneous tumor model in SCID- 
NOD mice. Alternate dosing schedules (q.o.d. or 7days on/7 
off) of 30 mg/kg 4-amino-5-fluoro-3-[5-(4-methylpiperazin- 40 
1 -yl)- 1 H-benzimidazoI-2-yl]quinolin-2( 1 H)-one were 
equally potent (see FIG. 13). 

Combination Therapy Results 

Combination therapy studies were done using the standard 45 
cytotoxics, irinotecan and 5-FU, in the KM12L4a colon 
tumor model. Significant potentiation of activity was seen, 
with the most dramatic effects at low, inactive doses of 
4-amino-5-fluoro-3-[5-(4-methylpiperazin-l-yl)-lH-benz- 
imidazol-2-yl]quinolin-2(lH)-one as shown in FIG. 5. A 50 
cyclic dosing regimen of the compound at 50 mg/kg in com- 
bination with irinotecan gave excellent results, with 3 com- 
plete regressions and 7 partial regressions, as shown in FIG. 6. 
Synergistic and greater than additive effects were also seen 
with trastuzumab combined with 4-amino-5-fluoro-3-[5-(4- 55 
methylpiperazin- 1 -yl)- 1 H-benzimidazol-2-yl]quinolin-2 
(lH)-one in the erbB2-overexpressing ovarian tumor model, 
SKOV3ipl (see FIG. 7). Additionally, tumor responses and 
regressions were significantly improved over each single 
agent treatment in the A431 epidermoid tumor model when 60 
4-amino-5-fluoro-3-[5-(4-methyIpiperazin-l -yl)-l H-benz- 
imidazol-2-yl]quinolin-2(lH)-one was combined with 
ZD1839 (Iressa) (see FIG. 8). These data suggest that 
4-amino-5 -fiuoro-3 -f 5 -(4-methy lpiperazin- 1 -y 1)- 1 H-benz- 
imidazol-2-yl]quinolin-2(lH)-one has the potential to be a 65 
broadly applicable and effective therapy for solid and hema- 
tological cancers. 
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Metabolism and Pharmacokinetic Studies 

Metabolism and pharmacokinetic studies were carried out 
on 4-amino-5-fluoro-3-[5-(4-methylpiperazin-l-yl)-l M- 
benzimidazol-2-yl]quinolin-2(lH)-one. The compound was 
stable in human liver microsomes. It did not demonstrate a 
significant potential for inhibition of five common cDNA 
derived CYP isozymes (1 A2, 2C9, 2C19, 2D6, 3A4) having 
IC 50 s of greater than 25 u.M for each. In addition, the com- 
pound displays a half life adequate for once daily dosing. 
Thus, the compound displays favorable metabolic and phar- 
macokinetic properties. 

Each of the following compounds was synthesized and was 
assayed using the procedures described herein: 
3-{5-[2-(ethylanilino)ethoxy]-lH-benzimidazol-2-yl}-4- 
hydroxy-2(l H)-quinolinone; 3-[5-(4-aminophenoxy)- 
lH-benzimidazol-2-yl]-4-hydroxy-2(lH)-quinolinone; 

3- {6-[[2-(ojmethylamino)ethyl](memyl)ainino]- 1 H- 
benzimidazol-2-yl} -4-hydroxy-2( 1 H)-quinolinone; 

4- hydroxy-3-[5-(4-morpholinyl)- 1 H-benzimidazol-2- 
yl]-2(l H)-quinolinone; 3-[5-(3-amino-l -pyrrolidinyl)- 
lH-benzimidazol-2-yl]4-hydroxy-2(lH)-quinolin; 
N.N-dimethyl-2 -(2-oxo- 1 ,2-dihydro-3-quinolinyl)-l H- 
benzimidazole-5-carboxamide; 3-{5-[2-(4-morpholi- 
nyl)ethoxy]-lH-benzimidazol-2-yl}-2(lH)-quinoli- 
none; 3-{5-[3-(dimethylamino)-l -pyrrolidinyl]-! H- 
benzimidazol-2-yl}-2(l H)-quinolinone; 3-(l H- 
benzimidazol-2-yl)-2-oxo- 1 ,2-dihydro-4- 
quinolinecarbonitrile; 4-amino-3-{5-[2-(4morpholinyl) 
ethoxy]- 1 H-benzimidazol-2-yl}-2( 1 H)-quinolinone: 
4-amino-3-[6-(4-morpholinyl)-IH-benzimidazol-2-yl]- 
2(1 H)-quinolinone; 4-amino-3-[6-(3-amino- 1 -pyrro- 
lidinyl)- 1 H-benzimidazol-2-yl]-2(l H)-quinolinone; 

2- (4 -amino -2-oxo- 1 ,2-dihydro-3-quinolinyl)- IH-benz- 
imidazole-5-carbonitrile; 2-(4-amino-2-oxo-l ,2-dihy- 
dro-3-quinolinyl)-N,N-dimethyl- 1 H-benzimidazoIe-5- 
carboxamide; . 4-amino-3-{5-[3-(dimethylarnino)-l- 
pyrrolidinyl]- 1 H-benzimidazol-2-yl } -2( 1 H)- 
quinolinone; 2-(4-amino-2-oxo-l ,2-dihydro-3- 
quinolinyl)-l H-benzinudazole-6-carboximidamide; . 
4-amino-3-[5-(4-morpholinylcarbonyl)- 1 H-benzimida- 
zoI-2-yl]-2(lH)-quinolinone; 4-amino-3-[5-(lH-l,2,4- 
triazol- 1 -yl)-l H-benzimidazol-2-yl]-2( 1 H)-quinoli- 
none; 4-amino-3-[5-(dimethylaniino)-l H- 
benzimidazol-2-yl]-2(lH)-quinoIinone; 4-amino-3-[5- 
(l-piperidinyl)-lH-benzimidazol-2-yl]-2(lH)- 
quinolinone; 4-amino-3-[5-(2-thienyl)-l H- 
benzimidazol-2-yl]-2(lH)-quinolinone; 4amino-3-{5- 
[3 -( 1 -pyrrolidinyl)propoxy] -1 H-benzimidazol-2-yl }-2 
(1 H)-quinolinone; 4-amino-3-{5-[3-(4-morpholinyl) 
propoxy]-l H-benzimidazol-2-yl } -2( 1 H)-quinolinone; 
4-amino-3-[5-(3,5-dimethyl- 1 -piperazinly)- 1 H-benz- 
imidazol-2-yl]-2(lH)-quinolione; 4-amino-3-[5-(2,6- 
dimethly-4-morpholiny)- 1 H-benzimidazol-2-yl]-2 
(1 H)-quinolinone; 4-amino-3-[5-(4-methyl-l - 
piperazinyl)-l H-benzimidazol-2-yl]-2(l H)- 
quinolinone; 4-amimo-3-(lH-benzimidazol-2-yl)-6- 
[hydroxy (oxido)amino] -2( 1 H)-qu inol inone; 4 -amino- 

3- (lH-benzimidazoI-2yl)-5-f2-(4-morpholinyl) 
ethoxy]-2(l H)-quinolinone; 4-amino-3-(l H- 
benzimidazol-2-yl)-6-(4-methyl-l -piperazinyl)-2(l H)- 
quinolinone; 4-amino-3-(l-benzimidazol-2-yl)-5-[(l- 
methyl-3-piperidinyl)oxy]-2( 1 H)-quinolinone; 

4- amino-6-chloro-3-[5-(4-morpholinyl)-lH-benzimi- 
dazol-2-yl]-2(lH)-quinolinone; 4-amino-6-chloro-3- 
{5-[3-(dimethylamino)-l -pyrrolidinyl]-! H-benzimida- 
zol-2-yl}-2(lH)-quinolinone; 4-amino-6-[hydroxy 
(oxido)amino]-3-{5-[2-(4-morpholinyl)ethoxy]-lH- 
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benzimidazol-2-yl}-2(l H)-quinolinone; 4-amino-5-[2- 
(4-morpholiny])ethoxy]-3-{5-[2-(4-morpholinyl) 
ethoxyj- 1 H-benzimidazol-2-yl}-2(l H)-quinolinone; 
4-ammo-3-(lH-benzimidazol-2-yl)-6-(2-pyridinyl- 
methoxy)-2(lH)-quinolinone; 4-amino-6-fluora-3-l5- 5 
(4 -morpholiny 1)- 1 H-benzimidazol -2 -y 1] -2 ( 1 H)-quino- 
linone; 4-amino-3-{5-l3-(dimemylajiiino)-l - 

pyrrolidinyl]- 1 H-benzimidazol-2-yl } -6-fluoro-2( 1 H)- 
quinolinone; 3-(lH-benzimidazol-2-yl)-4-[(tetrahy(lro- 
2-furanylmethyl)amino]-2(lH)-quinoliiione; 3-(lH- 10 
benzimidazol-2-yl)-4-(memylamino)-2(lH)- 
quinolinone; 3-( 1 H-benzimidazol-2-yl)-4- 

(ethylamino)-2(lH)-quinolinone; 3-(l H-benzimidazol - 
2-yl)-4-{[2-(l-methyl-2-pyn-olidinyl)ethyl]amino}-2 
(lH)-quinolinone; 3-(lH-benzimidazol-2-yl)-4-[(4- 15 
piperidinylmethyl)arnino]-2(lH)-quinolinone; 3-(l H- 
benziniidazoI-2-yl)-4-(4-fluoroanilino)-2(lH)- 
quinolinone; 4-(l-azabicyclo[2.2.2]oct-3-ylamino)-3- 
(1 H-benzimidazol-2-yl)-2(l H)-quinolinone; 3-(l H- 
benzimidazol-2-yl)-4-( 1 H-benzimidazol -6-ylamino)-2 20 
(1 H)-quinolinone; 4-anilino-3-(l H-benzimidazol -2- 
yl)-2(l H)-quinolinone; 3-(lH-benzimidazol-2-yl)-4- 
(methoxyamino)-2(l H)-quinolinone; 3-(l H- 

benzimidazol-2-yl)-4-[(lH-imidazol-5-ylmethyl) 
amino]-2(lH)-quinolinone; 3-(lH-benzimidazol-2-yl)- 25 
4-(4-morpho!inylamino)-2(l H)quinolinone; 3-(l H- 
benziniidazol-2-yl)-4-hydrazino-2(lH)-quinolinone; 
4-(l-azabicyclo[2.2.2]oct-3-ylamino)-3-(lH-benzimi- 
dazol-2-yl)-2(lH)-quinolinone; 4-(l-azabicyclo[2.2.2] 
oct-3-ylamino)-3-(l H-benzimidazol-2-yl)-2(l H> 30 
quinolinone; 4-f(2-methoxyethyl)amino]-3-[6-(4- 
morpholiny 1)- 1 H-benzimidazol-2-yl]-2( 1 H)- 
quinolinone; 4-[(2-hydroxyetnyl)amino]-3-[5-(4- 
morpholinyl)-l H-benzimidazol-2-yl]-2(l H>- 
quinolinone; 4-(methoxyamino)-3-[5-(4-morpholinyl)- 35 
1 H-benzimidazol -2 -yl] -2(1 H)-quinolinone; 3-[5-(4- 
morpholinyl)- 1 H-benzimidazol-2-yl]-4-(3 - 
piperidinylamino)-2(l H)-quinolinone; 3-[5-(4- 
morpholinyl)- 1 H-benzimidazol-2-yl]-4-[(3 - 
piperidmylmethyl)amino]-2(lH)-quinolinone; 4-{[2- 40 
(dimethy lamino)ethy I]amino } -3 -[5 -(4-morpholiny 1)- 
lH-benzimidazol-2-yl]-2(lH)-quinolinone; 3-[5-(4- 
morpholinyl)- 1 H-benzimidazol-2-yl]-4- [(tetrahydro-2- 
mranylmethyl)ainino]-2(l H)-quinolinone; 4-{ [2- 
(memylan^o)emyl]amino}-3-[5-(4-morpholinyl)-l H- 45 
benzimidazol-2-yl]-2(l H)-quinolinone: 3-[5-(4- 
morpholinyl)- 1 H-benzimidazol-2-yl]-4-(3- 
pyrrolidinylamino)-2(l H)-quinolinone; 4-[(2-amino-4- 
methylpenty l)amino] -3 -[ 5-(4-morpholiny 1)- 1 H- 
benzimidazol-2-y1]-2(lH)-qxiinolinone: 4-[(2-amino-3- 50 
methylbutyl)amino]-3-[5 -(4 -morpholinyl )- 1 H- 
benzimidazol-2-yl]-2(l H)-qmnolinone; 3-(5,6- 
dimethyl- 1 H-benzimidazol-2-yl)-4-(3- 
piperidinylamino)-2(l H)-quinolinone; 4-[(2- 
ajninocyclohexyl)amino]-3-[5-{4-morpholinyl)-l H- 55 
benzimidazol-2-yl]-2(l H)-quinolinone: 4-[(2- 
anainocyclohexyl)aniino]-3-[5-(4-morpholinyl)-lH- 
benzimidazol-2-yl]-2(l H)-quinolinone; 3-(lH- 
benzimidazol-2-yl)-4-hydroxybenzo[g]quinolin-2 
(lH)-one: 4-amino-3-(3H-imidazo[4 3 5-b]pyridin-2-yl) 60 
quinolin-2(l H>one; 4-amino-3-(5-morpholin-4-yl-3H- 
imidazo[4,5-b]pyridin-2-yl)quinolin-2( 1 H)-one; 
4-amino-5-[(2R J 6S>2,6-dimethyImorpholin-4-yl]-3- 
(3H-imidazo[4,5-b]pyridin-2-yl)qinnolin-2(lH)-one; 
4-amino-3-{5-[3-(dimethy!amino)pyrroIidin-l -yl]-3H- 65 
imidazo[4,5-b]pyridin-2-yl }quinolin-2(l H>one; 
4-amino-3-{5-l(3S)-3-(dimethylamino)pyrrolidin-l- 
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ylJ-lH-benzimidazol-2-yl}quinolin-2(lH)-one; 
4-[(3S)-l-azabi<^clo[2.2.2]oct-3-ylamino]-3-(lH-ben- 
zimidazol-2-yl)-6-chloroquinolin-2(l H)-one; 4-l(3R)- 
1 -azabicyclo[2.2.2]oct-3-ylamino]-3-(l H-benzimida- 
zol -2 -yl)-6-chloroquinolin-2(l H)-one; 3-(l H- 
benzinudazol-2-yl)-4-[(3R>3-(dimethylaniino) 
pyrrolidin-l-yl]quinolin-2(lH)one; 3-(l H- 
benzimidazol-2-yl)-6-chloro-4-[(3R)-3- 
(dimemylamino)pyrrolidin- 1 -yl]quinolin-2(l H)-one; 
4-amino-3-[5-(4-ethylpiperazin- 1 -yl)- 1 H-benzimida- 
zol -2->i]-l-memylquinolin-2(lH)-one; 4-amino-3-(6- 
piperazin- 1 -yl- 1 H-benzimidazol-2-yl)quinolin-2( 1 H)- 
one; 4-amino-3-[6-(pyrictin-4-ylmethyl)-lH- 
benzimidazol-2-yl]quinolin-2(l H)-one; 4-amino-3-{5- 
[(3R 3 5S)-3 3 5-dimemylpiperazin-l-yl]-lH- 
benzimidazol-2-yl}quinolin-2(lH)-one; 4-amino-3-[5- 
(4-methylpiperazin-l -yl)-l H-benzimidazol-2-yl] 
quinolin-2(lH)-one: 4-amino-3-(6-methyl-5- 
morpholin-4-yl-lH-benzimidazol-2-yl)quinolin-2 
(1 H)-one; 4-amino-3-{5-[(l -methylpiperidin-3-yl) 
oxy]- 1 H-benzimidazol -2-yl }quinolin-2( 1 H)-one; 
4-amino-3-{5-[(2R 3 6S>2,6-dimethylmoipholin-4-yl]- 
6-fluoro- 1 H-benzimidazol -2-yl }quinolin-2( 1 H)one; 
4-amino-3 -{ 5-[( 1 -methylpymolidin-3 -yl)oxy ]- 1 H-ben- 
zimidazol-2-yl}quinolin-2(l H)-one; 4-amino-3-[5-(4- 
methyl- 1 ,4-diazepan- 1 -yl> 1 H-benzimidazol -2-yl] 
quinolin-2(lH)-one: 4-amino-3-{5-f(3R)-3- 
(dimethylamino)pyrrolidin- 1 -yl]-l H-benzimidazol -2- 
yl}quinolin-2(lH)-one; 4-amino-6-chloro-3-{5-f(3R)- 

3- (dimethylamino)pyrrolidin-l -yl]-l H-bcnzimidazol- 
2-yl}quinolin-2(l H)-one; ethyl{4-f 2-(4-amino-2-oxo- 
1 3 2-dihydroquinolin-3-yl)- 1 H-benzimidazol-6-yl] 
piperazin-1 -yl}acetate; 4-amino-3-{6-[methyl(l - 
methylpiperidin-4-yl)amino]- 1 H-benzimidazol -2- 
yl}quinolin-2(l H)-one; 3-[6-(4-acetylpiperazin-l -yl)- 
1 H-benzimidazo-2-ylj-4-aminoquinolin-2(l H)-one; 

4- amino-3-[6-(l 3 4'-bipiperidin- l'-yl)- 1 H-benzimida- 
zol-2-yl]quinoiin-2(l H)-one; 2 -(4 -am i no- 2 -oxo - ] ,2-di- 
hydroquinolin-3-yl)- 1 H-benzimidazole-6-carboxy lie 
acid; 4-amino-5-(methyloxy)-3-[6-(4-methylpiperazin- 
1 -yl)-l H-ben^imidazol-2-yl]quinolin-2(l H)-one; 
4-amino-3-{6-[4-(l -methylethyl)piperazin-l-yl]-l H- 
benzimidazol-2-yl}quinolin-2(lH><)ne; {4-[2-(4- 
amino-2-oxo-l ; 2-dihydroquinolin-3-yl)-l H-benzimi- 
dazol-6-yl]piperazin-l-yl}acetic acid; 4-[(3S)-l- 
azabicyclo[2 . 2 .2]oct-3-ylamino] -3 -( 1 H-benzimidazol- 
2-yl)quinolin-2(l H>one; 4-[(3R> 1 -azabicyclo[2.2.2] 
oct-3-ylammo]-3-(lH-benzimidazol-2-yl)quinolin-2 

(1 H)-one; 4-amino-3-[5-(4-ethylpiperazin-l-yl)-l H- 
benzimidazol-2-ylJquinolin-2(l H)-one; 4-amino-3-(5- 
{(2S,5S)-2-[(dimethylamino)methyl]-5- 
methylmorpholin-4-yl}- 1 H-benzimidazol-2-yl) 
quinolin-2-(lH)-one: 4-amino-6-chloro-3-[5-(4- 
methylpiperazin-l -y 1)- 1 H-benzimidazol-2-y ljquinolin- 
2(lH)-one; 4-amino-6-chloro-3-{5-[(3S)-3 
(dimethy !amino)pyrrolidin-l -ylj-l H-benzimidazol -2- 
yl}quinolin-2(lH)-one; 4-amino-5,6-dichloro-3-{5- 
f(3S)-3-(dimethylamino)pyrTolidin-l -yl]- 1 H- 
benzimidazol-2-yl}quinolm-2(l H)-one; 4-amino-5.6- 
dichloro-3-[5-(4-methylpiperazin- 1 -yl)- 1 H- 
benzimidazol-2-yl]quinolin-2(lH )-one; 4-amino-3- 
( 1 H-benzimidazol-2-yl)-6-[(pyridin-2-ylmethyl)oxy] 
quinolin-2(l H)-one; 4-amino-3-( 1 H-benzimidazol -2- 
yl>6-[(2R,6S)-2 3 6-dimethylmorpholin-4-yl]quinolin-2 
(1 H)-one; 4-amino-3-(lH-benzimidazol-2-yl)-6- 
morpholin-4-ylquinolin-2(l H)-one; 4-amino-3-(l H- 
benzimidazol-2-yl)-5-[(l-melhylpiperidin-3-yl)oxy] 
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quinolin-2( 1 M)-one; 4-amino-3-( 1 H-benzimidazol-2- 
yl)-5-t(pyridin-2-ylmethyl)oxy]quinolin-2(]H)-one; 

4- amino-3-(5-morpholin-4-yl-lH-benzimidazol-2-yl)- 

5- [(pyridin-4-ylmethyl)oxy]quinolin-2( 1 H)-one; 
4-amino-3-( 1 H-benzimidazol-2-yl)-5-(methyloxy) 5 
quinolin-2(l H)-one; 4-amino-3-(5-methyl-l H-benz- 
imidazol-2-yl)-5-(methyloxy)quinolin-2(lH)-one; 
4-amino-3-{5-[(2R,6S)-2 3 6-dimethylmorpholin-4-yl]- 

1 H-benzimidazol-2-yl}-5-(methyIoxy)quinolin-2(l H)- 
one; 4-amino-3-(lH-benzinudazol-2-yl)-5-morpholin- 10 
4-ylquinolin-2( 1 H)-one; 4-amino-3-(l H-benzimidazoI- 

2- yl)-5-[(2R : 6S)-2 5 6-dimethylmorpholin-4-yl] 
quinolin-2(l H)-one; 4-amino-3-(l H-benzimidazol-2- 
y l)-5 -(4-methy lpiperazin- 1 -y l)quinolin-2( 1 H)-one; 
4-amino-5,6-dichlono-3-(5-morpholin-4-yl-l H-benz- 15 
imidazol-2-yl)quinolin-2(lH)-one; 3-{5-[(2-moq5ho- 
lin-4-yletliyl)oxy]-lH-benzimidazol-2-y]}quinolin-2 
(IH)-one; 4-amino-3-{5-[(3-pyrrolidin-l-ylpropyl) 
oxy]-l H-benziniidazol-2-yl}quinolin-2( 1 H)-one; 
4-ammo-3-{5-[(3-morpholin-4-ylpropyl)oxy]-l H-ben- 20 
zimidazol-2-yl}quinolin-2(lH)-one; 4-aniino-6-fluoro- 

3- (5-morpholin-4-yl- 1 H-bcnzimidazol-2-yl)quinolin-2 
(1 H)-one; 4-amino-3-{5-[3-(dimethylamino) 
pyrrolidin- 1 -yl]-l H-bcnzimidazol-2-yl}-6- 
fluoroquinolin-2(lH)-one: 4-amino-3-(lH- 25 
benzimidazol-2-yl)-6-fluoroquinolin-2(lH)-one; 

4- amino-3-(6-fluoro-5-morpholin-4-yl- 1 H-benzimida- 
zol-2-yl)quinolin-2(l H)-one; 4-amino-3-{ S-fXtetrahy- 
dromran^-ylmethyOoxy]-! H-benzimidazol-2- 
yl}quinolin-2(lH)-one; 4-amino-6-fluoro-3-(6-fluoro- 30 

5- morpholin-4-yl-lH-benzimidazol-2-yl)quinolin-2 

(1 H)-one; 4 -ami no-3-[6-fluoro-5 -(4-methy Ipiperazin- 
1 -yl)-l H-benzimidazol-2-yl]quinolin-2(l H)-one; 
4-amino-3-(5-{[2-(methyloxy)ethy]]oxy}-lH-benzimi- 
dazol-2-yl)quinolin-2(lH)-one; 4-amino-3-[4,6-dif- 35 
luoro-5-(4-methylpiperazin- 1 -yl)- 1 H-benzimidazol-2- 
yl]quinolin-2(lH)-one; 4 -amino -3- {5- [3- 

(dimethylamino)pyiTolidin-1 -ylj-l H-benzimidazol-2- 
yl}-5-fluoroquinolin-2(lH)-one; 4-amino-5-fluoro-3- 
[5 -(4-methy lpiperazin- 1 -yl)- 1 H-benzimidazol-2-yl] 40 
quinolin-2(l H)-one; 4-amino-5-chloro-3-[5-(4- 
methylpiperazin-1 -yl)-l H-benzimidazDl-2-yl]quinolin- 
2(lH)-one; 4-ammo-3-{5-[3-(dimemylamino) 
pyrrolidin- 1 -yl]-6-fluoro- 1 H-benzimidazol-2- 
yl}quinolin-2(lH)-one; 4-amino-5-chloro-3-{5-[3- 45 
(dimethylamino)pyrrolidin-l -yl]-l H-benzimidazol-2- 
yl}quinolin-2(l H)-one; 4-amino-6-chloro-3-{5-[3- 
(dimethylaniino)pyrrolidin- 1 -yl]-6-fluoro- 1 H- 
benzimidazol-2-yl}quinolin-2(l H)-one; 4-amino-5- 
[(2R.6S)-2,6-dimethylmorpholin-4-yl]-3-(3H-imidazo 50 
[4,5-b]pyridin-2-yl)quinoIin-2(l H)-one; 4-amino-3-(6- 
thiomorpholin-4-yl- 1 H-benzimidazol-2-yl)quinolin-2 
(1 H)-one; 4-amino-3-[5-(4-cyclohexylpiperazin-l -yl)- 
1 H-benzimidazol-2-yl]quinolin-2(l H)-one; 4 -amino -3 - 
{6-[3-(diethylamino)pyrrolidin-l-yl]-lH- 55 
benzimidazol-2-yl}quinolin-2(lH)-one; 4-amino-3-[6- 
(4-pyridin-2-ylpiperazin- 1 -yl> 1 H-benzimidazol-2-yl] 
quinolin-2(l H)-one; 4 -amino- 3- [5 -(4-methy lpiperazin - 
1 -yl)-3H-imidazo[4,5-b]pyridin-2-yl]quinolin-2(l H)- 
one; 4-amino-6-chJoro-3-f5-(4-methylpiperazin-l-yl)- 60 
1 H-imidazo[4,5-b]pyridin-2-yl]quinolin-2( 1 H>one; 
2-(4-amincH2-oxo-l,2-dihydroquinolin-3-yl)-N-me- 
thyl-N-(l -methylpiperidin-4-yl)-l H-benzimidazole-5- 
carboxamide; 4-amino-3-(5- { [4-( 1 -methylethy l)piper- 
azin-l-yl]carbonyl}-lH-benzimidazol-2-yl)quinolin-2 65 
(1 H)-one; 4-amino-3-[5-(4-methy lpiperazin- 1 -yl)-lH- 
benzimidazol-2-ylJ-6-nitroquinolin-2(lH)-one; 
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4- amino-3-[5-( 1 5 4'-bipiperidin- 1 '-ylcarbonyl)- 1 H-ben- 
zimidazol-2-yl]quinolin-2(lH)-one; 4-amino-3-{5-[(4- 
methy lpiperazin- 1 -yl)carbonylJ-l H-benzimidazol-2- 
yl }quinolin-2( 1 H)-one: 4-amino-3-[5-(l - 
oxidothiomorpholin-4-yl)-lH-benzimidazol-2-ylJ 
quinolin-2( 1 H)-one; 3-{ 5 -[(4-acetylpiperazin- 1 -yl) 
carbonyl]-l H-benzimidazol-2-yl }-4-aminoquinolin-2 
(1 H)-one; 4-amino-3-(5-{[(3R)-3-(dimethylamino) 
pyrrolidin- 1 -yljcarbonyl }-l H-benzimidazol-2-yl) 
quinolin-2(lH )-one; 4-amino-3-(5-{[(3S)-3- 
(dimethylamino)pyrrolidin- 1 -yl]carbonyl} -1 H- 
benzimidazol-2-yl)quinolin-2(l H)-one; 4-amino-3-(5- 
{ [4-(dimethylamino)piperidin-l -yl]carbonyl}-l H- 
benzimidazol-2-yl)quinolin-2(l)H-one; methyl 2-(4- 
amino-5-fluoro-2-oxo-l,2-dihydroquinolin-3-yl)-lH- 
benzimidazole-6-carboxylate; 4-amino-3-[5-(l,3 ! - 
bipyrrolidin- l'-yl)- 1 H-benzimidazol-2-yl]quinolin-2 

(1 H)-one; 4-amino-3-[5-(pyridin-3-yloxy)-l H- 

benzimidazol-2-yl]quinolin-2(l H)-one; 4 -amino -5, 6- 
bis(methyloxy)-3- [5 -(4-methy lpiperazin- 1 -yl)- 1 H- 
benzimidazol-2-yl]quinolin-2(lH)-one; 2-(4-amino-2- 
oxo-l,2-dihydroquinolin-3-yl)-N-[2-(dimethylamino) 
ethyl] -N-methy 1-1 H-benzimidazole-5-carboxamide; 
2-(4-amino-2-oxo-l ? 2-dihydroquinolin-3-yl)-N-me- 
thyl-N-(l -methylpyrrolidin-3-yl)-l H-benzimidazole- 

5- carboxamide; 4-amino-3-{5-[(5-methyl-2,5-diazabi- 
cyclo[2.2.1 ]hept-2-yl)carbonyl]-l H-benzimidazol-2- 
yl }quinolin-2(l H)-one; 4-amino-3-{ 5-[(4- 
cyclohexylpiperazin- 1 -yl)carbonyl] - 1 H-benzimidazol- 
2-yl}quinolin-2(lH)-one; 4-amino-3-{5-[(2-piperidin- 
1 -ylethyl)amino]- 1 H-benzimidazol-2-yl }quinolin-2 

(1 H)-one; ethyl 4-{[2-(4-amino-2-oxo-l ,2- 
dihydroquinolin-3-yl)-lH-benzimidazol-5-yl] 
amino}piperidine-l -carboxylate; 4-amino-3-[5-({(5R)- 
5-[(memyloxy)memyl]pyrrolidin-3-yl}amino)-lH- 
benzimidazol-2-yl]quinolin-2(l H)-one; 4-amino-3-{5- 
[(pyridin-2-ylmethyl)amino]- 1 H-benzimidazol-2- 
yl }quinolin-2(l H)-one; 4-amino-3-[5-(piperidin-3- 
ylamino)-] H-benzimidazol-2-yl]quinolin-2(l H)-one; 
4-ammo-5-fluoro-3-{5-[(pyridm-2-ylmethyl)amino]- 
lH-benzimidazol-2-yl}quinolin-2(lH)-one; ethyl 4-{ 
[2-{4-amino-5-r1i]oro-2-oxo-l ; 2-dihydroquinolin-3- 
yl)-l H-benziniidazol-5-yl]amino}piperidin- 1 - 
carboxylate; 4-amino-5-fluoro-3-[5-(piperidin-3- 
ylamino)-lH-benzimidazol-2-yl]quinolin-2(lH)-one; 
4-amino-3-( 1 H-benzimidazol-2-yl)-6-bromoquinolin-2 
(1 H)-one; 4-amino-3-(l H-benzimidazol-2-yl)-7-bro- 
moquinolin-2(l H)-one; 4-amino-3-(5-bromo- 1 H-benz- 
imidazol-2-yl)quinolin-2(l H)-one; N,N-dimethyl-2-(2- 
oxo-1 ,2-dihydroquinolin-3-yl)-l H-benzimidazo!e-5- 
carboxamide; 4-amino-3-(5-thien-2-yl-l H- 

benzimidazol-2-yl)quinolin-2(l H)-one; 2-(4-amino-2- 
oxo-1 ,2-mhydroquinolin-3-yl)-N,NKiimethyI-l H- 
benzimidazole-5 -sulfonamide; 4-amino-6-iodo-3-[5- 
(4-methylpiperazin- 1 -yl)-l H-benzimidazol-2-yl] 
quinolin-2(lH)-one: 4-amino-3-(5-{2- 
[(dimethylamino)methyl]morpholin-4-yl }- 1 H- 
benzimidazol-2-yl)quinolin-2(l H)-one; 4-[(3R)-l - 
azabicyclo[2.2.2]oct-3-ylamino]-3-(lH-benzimidazol- 
2-yl)-7-chloro-6-iodoquinolin-2(l H)-one; 4-[(3R)-l - 
azabicyclo[2 .2. 2]oct -3-ylamino] -3 -( 1 H-benzimidazol- 
2-yl)-6-nitroquinolin-2(l H)-one; 4-[(3R)-l -azabicyclo 
[2.2.2]oct-3-ylamino]-3-(lH-bcnzimidazol-2-yl)-6- 
methylquinolin-2( 1 H)-one; 4-[(3R)- 1 -azabicyclo 
[2.2.2]oct-3-yIamino]-3-(lH-benzimidazol-2-yl)-6 J 7- 
difluoroquinolin-2( 1 H)-one; 4-[(3S)- 1 -azabicyclo 
[2.2.2]oct-3-ylamino]-3-(lH-benzimidazol-2-yl)-7- 
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chloroquinolin-2(l H)-one; 4-[(3R)-l -azabicyclo[2.2.2] 
oct-3-y!amino]-3-(lH-benzimida2ol-2-yl)-6- 
bramoquinoIin-2-(l H)-one; 4-[(3R)-l -azabicyclo 
[2.2.2]oct-3-ylamino]-3-(lH-benzimidazol-2-yl)-2- 
oxo-l,2-dihydroquinoline-6-carbonitrile; 4-[(3R)-l- 5 
azabicyclo[2.2.2]oct-3-yIamino]-3-(lH-benzimida2ol- 
2-yi)-6-fmoroquinolin-2(lH)-one; 4-[(3S)-l- 
azabicyclo[2.2.2]oct-3-ylamino]-3-(lH-benzimidazol- 

2- yl)-6 ; 7-bis(methyloxy)quinolin-2(l H)-one; 4-[(3R)- 
l-azabicyclo[2.2.2]oct-3-yiamino]-3-(lH- 10 
benzimidazol-2-yl)-6,7-dich!oroquinolin-2(lH)H3ne; 

1- [4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 
benzimidazol -2 -y l)-6-fluoro-2 -oxo- 1 .2 -dihydroquino- 
lin-7-yl]piperidine-4-carboxamide; 4-[(3S)- 1 -azabicy- 
clo[2.2.2]oct-3-yIamino]-3-(lH-benziniidazol-2-yl)-6- 15 
fluoro-7-[(3 -hydroxypropyl)amino]quinoIin-2( 1 H)- 

one; 4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 
benzimidazol -2 -y l)-7 -(dimethylamino)-6- 
fiuoroquinolin-2(lH)-one; 4-[(3R)-l -azabicyclo[2.2.2] 
oct-3-ylamino]-3-(lH-benzimidazol-2-yl)-5- 20 
fluoroquinolin-2(lH)-one: 4-[(3R)-l -azabicyclo[2.2.2] 
oct-3-ylamino]-3-(lH-benziniidazol-2-yl)-6-(4- 
nitrophenyl)quinolin-2( 1 H)-one; 4-[(3S)-l -azabicyclo 
[2.2.2]oct-3-ylamino]-3-(lH-benzimidazol-2-yl)-7-{ 
f2-(dimethylamino)elhyl]amino}-6-fluoroquinolin-2 25 
( 1 H)-one: 4- [(3S)- 1 -azabicyclo [2 .2 .2]oct-3-y lamino] - 

3- ( 1 H-benzimidazol-2-yl)-6-fli]oro-7-( 1 H-imidazol- 1 - 
yl)quinolin-2(lH)-onc; 4-[(3R)-l-azabicyclo[2.2.2] 
oct-3-ylamino]-3-(lH-benzimidazol-2-yl)-6-[4- 

(mcthy loxy)phenyl]quinolin-2( 1 H)-one; 4-[(3S)- 1 - 30 
azabicyclof2.2.2]oct-3-ylamino]-3-(lH-benzimidazol- 

2- yl)-6-fluoro-7-morpholin-4-y!quinolin-2(lH)^one; 

4- [(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-6J-dif- 
luoro-3-(3H-imidazo[4,5-bJpyridin-2-yl)quinolin-2 
(lH)-one; 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]- 35 

3- ( 1 H-benzimidazol-2-y1)-6-(3-nitrophenyl)quinolin-2 
(1 H)-one: 1 -[4-[(3S)- 1 -azabicyclo[2.2.2]oct-3- 
ylamino]-3-(l H-benzimidazol-2-yl)-6-fluoro-2-oxo-l , 
2niihydr(Xiuinolin-7-yl]piperidine-3-carboxainide; 

4- [(3S)-l -azabicyclo[2.2.2]oct-3-ylainino]-3-(l H-ben- 40 
zimidazol-2-yl)-5-memylquinolin-2(l H)-one: 6-(3- 
acety]phenyl)-4-[(3R)-l-azabicyclo[2.2.2]oct-3- 
ylamino]-3-(3H-imidazo[4,5-b]pyridin-2yl)quinolin-2 
(lH)-one: 4-[(3S)-l-azabicyclo[2.2.2]oct-3-ylamino]- 
3-( 1 H-beiizimidazol-2-yl)-5-chloroquinolin-2(l H)- 45 
one; 4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]-6- 
fluoro-3-(3H-iniidazo[4,5-b]pyridin-2-yl)-7- 
morpholin-4«ylquinolin-2(l H)-one; 4-[(3S)- 1 - 
azabicyclo[2.2 .2]oct-3-ylamino]-3-( 1 H-benzimidazol- 

2- yl)-7-(cyclcpropylamino)-6-fluoroquinolin-2(l H)- 50 
one;N-{3-[4-[(3R)-l-azabicyc!o[2.2.2]oct-3-ylamino]- 

3- (3H-miidazo[4,5]pyridin-2y l>2-oxo- 1 ,2- 
dihydroquino!in-6-yl]phenyl}acetamide; 4-[(3S)-l - 
azabicyclo[2 .2 .2]oct-3-ylamino]-3-(l H-benzimidazol- 
2-yl)-6-fiuoro-7-<4-methyIpiperazin-l -yl)quinolin-2 55 
(1 H)-one: 4-[(3R)-l -azabicyclo [2. 2 .2]oct-3-y lamino] - 
6-fluoro-7-(l H-imidazol-1 -yl)-3-(3H-imidazo[4,5-b] 
pyridin-2-yl)quinolin-2( 1 H)-one; 4-[(3S)- 1 -azabicyclo 
[2J.2]oct-3-ylamino]-3-(lH-benzimidazol-2-yl)-6- 
fluoro-7-[(2-pyridin-2-ylethyl)amino]quinolin-2(l H)- 60 
one; 4- [(3 S)-l -azabicyclo [2.2 .2]oct-3-y lamino] -3-(lH- 
benzimidazol-2-yl)-6-fluoro-7-piperidin- 1 -ylquinolin- 

2(1 H>one; 6-chloro-3-(3H-imidazo[4,5-b]pyridin-2- 
yl)quinolin-2(lH>one: ethyl l-[4-[(3S>l -azabicyclo 
[2.2.2]oct-3-yIamino]-3-(lH-benzimidazol-2-yl)-6- 65 
fluoro-2-oxo- 1 ,2-dihydn>quinolin-7-yl]piperidine-4- 
carboxylate; 4-[(3R)-l-azabicyclo[2.2.2]oct-3- 
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ylamino]-3-(l H-benzimidazol-2-yl)-6-(l -benzothien- 

2- yl)quinolin-2(lH)-one; 4-[(3S)-l-azabicyclo[2.2.2] 
oct-3-ylamino]-3-(lH-benzimidazol-2-yl)-6-nuoro-7- 
pyrrolidin-l-ylquinolin-2(lH )-one; 4-[(3R)-l- 
azabicyclo[2.2.2]oct-3-ylamino]-3-(3H-imidazo[4,5-bJ 
pyridin-2-yl)-6-[2-(trifluoromethyl)phenyl]quinolin-2 
(lH)-one; 4-[(3R)-l-azabicyclo[2.2.2Joct-3-ylamino]- 

3- (3H-imidazo[4 3 5-b]pyridin-2-yl)-6-[2-(methyloxy) 
phenyl]quinolin-2( 1 H)-one; ethyl 1 -[4-[(3S)> 1 - 
azabicyclo[2.2.2]oct-3-ylamino]-3-(lH-benzimidazol- 

2- yl)-6-fluoro-2-oxo- 1 ,2-dihydroquinolin-7-yl] 
piperidine-3-carboxylate; 4-[(3R)-l -azabicyclo[2.2.2] 
oct-3 -y lamino] -3-( 1 H-benzirnidazol-2-yl)-6-(4- 
ethylphenyl)quinolin-2(lH)-one; 4-[(3S)-l -azabicyclo 
[2.2.2]oct-3-ylammo]-3-(lH-benzimidazol-2-yl)-6- 
fluoro-7-[(2-methylpropy I)amino]quinolin-2( 1 H)-one; 

4- [(3R)-J -azabicyclo[2.2.2]oct-3-ylamino]-3-(l H-ben- 
zimidazol-2-yl)-5-methylquinolin-2(l H):one; 4-[(3R)- 
l-azabicyclo[2.2.2]oct-3-ylamino]-6-(2 J 4-dichlorophe- 
nyl)-3-(3H-imidazo[4,5-b]pyridin-2-yl)quinolin-2 
(lH)-one; 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]- 

3- (lH-benzimidazol-2-yl)-6-[3-(trifluoromethyI) 
phenyl] quinolin-2( 1 H)-one; 3-( 1 H-benzimidazol-2- 
yl)-4-(dimethylamino)quinolin-2(lH )-one; 4-hydroxy- 
3-(l H-imidazof4,5-f|quinolin-2-yl)quinolin-2(l H)- 
one; 4-hydroxy-3-( 1 H-imidazo[4,5-b]pyridin-2-yl) 
quinolin-2(lH)-one: 4-f4-[(3R)-l-azabicyclo[2.2.2] 
oct-3 -y lamino] -3-(lH-benzimidazol-2-yl)-5-fluoro-2- 
oxo-1 J 2-dihydroquinolin-6-yl]benzoic acid; 4-f 4-[(3R)- 

1- azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 
benzimidazol-2-yl)-5-fluoro-2-oxo- 1 ,2- 
dihydroquinolin-6-yl-]benzamide; N-{3-[4-[(3R)-l - 
azabicyclo[2.2.2]oct-3-ylaniino]-3-(lH-benzimidazol- 

2- yl)-5-fluoro-2-oxo- 1 ,2-dihydroquinolin-6-yl] 
phenyljacetamide; 3-[4-[(3R)-l-azabicyclo[2.2.2]oct- 

3- ylamino]-3-(lH-berizimidazol-2-yl)-5-fhioro-2-oxo- 
l,2-dihydroquinolin-6-yl]benzoic acid; 4-[4-[(3R)-l- 
azabicyclo[2.2.2]oct-3-ylamino]-3-(lH-benzimidazol- 
2-yl)-7-fluoro-2-oxo- 1 ,2-dihydroquinolin-6-yl]benzoic 
acid; N-{3-[4-[(3R>l-azabicyclo[2.2.2]oct-3- 
ylamino]-3-(l H-benzimidazol-2-yl)-7-fluoro-2-oxo- 1 , 
2-dihydroquinolin-6-yl]phenyl}acetamide; 4-[(3R)-l - 
azabicyclo[2.2.2]oct-3-ylamino]-3-(lH-benzimidazol- 
2-yl)-7-chloro-6-(2-methylphenyl)quinolin-2( 1 H)-one; 

4- [(3R)-l -azabicyclo[2.2'2]oct-3-ylamino]-3-(l H-ben- 
zimidazol-2-yl)-2-oxo-l,2-dihydroquinolin-7-carboni- 
trile: 4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3- 
( 1 H-benzimidazol-2-yl)-7-(methyloxy)quinolin-2 
(lH>one; 4-[4-[(3R>l-azabicyclo[2.2.2]oct-3- 
ylamino]-3-(l H-benzimidazol-2-yl)-2-oxo-l .2- 
dihydroquinolin-7-yl]benzamide; 4-[(3R)-l-azabicyclo 
[2.2.2]oct-3-ylammo]-3-(lH-benzimidazol-2-yl>6- 
fluoro-7-(methyloxy)quinolin-2(l H>one; 4-[(3R)-l - 
azabicyclo[2 .2.2oct-3-y lamino]-3 -( 1 H-benzimidazol - 

2- yl)-6-cWoro-7-(dimethylamino)quinolin-2(lH)-one; 
4-[(3R)-l -azabicyclo[2.2.2]oct-3-ylamino]-3-(l H-ben- 
zimidazol-2-yl)-7-(dimethylamino)-6-iodoquinolin-2 
(IH)-one; 3-[4-[(3R>l-azabicyclo[2.2.2]oct-3- 
ylamino]-3-(l H-benzimidazol-2-yl)-7-(l H-imidazol- 

1 -yl)-2-oxo- 1 ,2-dihydroquinolin-6-yl]benzoic acid; 
4-[4-[(3R)-l-azabicyclo[2.2.2]oct-3-ylamino]-3-(lH- 
benzimidazol-2-yl)-2-oxo-7-piperidin- 1 -yl-1 ,2-dihyd- 
roquinolin-6-yl]benzoic acid; 4-[(3R)-l -azabicyclo 
[2.2.2]cK:t-3-ylammo]-3-(lH-benzimidazol-2-yl>7- 
(methyIoxy)-6-[4-(methylsulfonyl)phenyl]quinolin-2 
(lH)-one; 4-[(3R>l-azabicyclo[2.2.2]oct-3-ylamino]- 

3- (l H-benzimidazol-2-yl)-8-methylquinoiin-2(l H>- 
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one; 44(3S)-l-azabicyclo[2.2.2]oct-3-ylaminoj-3-(l H- 
benzimidazol-2-yl)-6,7-difluoroquinolin-2(lH)-one; 
3-( 1 H-benzimidazoI-2-y l)-6-methyl4-(piperidin-3- 
ylaniino)quinolin-2(l H)-one: 4-[(3S)-l-azabicyclo 
[2.2.2]oct-3-ylamino]-3-(lH-benzimidazol-2-yI)-6-[2- 5 
(methyloxy)phenyl]quinolin-2(l H)-one; 4-[(3S)-l - 
azabicyclo[2.2.2]oct-3-ylaniino]-3«(lH-benziniidazol- 

2- yl)-6-[3-(methyloxy)phenyl]qumolin-2(lH)-one; 

3- ( 1 H-benzimidazol-2-yl)-6,7-difluoro-4-(piperidin-4- 
yIaniino)quinolin-2(lH)-one; 3-(lH-benzimidazol-2- 10 
yl)-6,7-difluoro-4-(pyrrolidin-3-ylamino)quinolin-2 
(IH)-one: 3-(lH-benzimidazol-2-yl)-6-chloro-4-[(3- 
moipholin-4-ylpropyl)amino]quinolin-2(lH)-one; 
6-chloro-3-(5-morpholin-4-yl-l H-benzimidazol -2 -yl)- 15 

4- (piperidin-4-ylamino)quinolin-2(l H)-one; 6-chloro- 
3-(5-morpholin-4-yl-lH-benzimidazol-2-y])-4-f(pip- 
eridin-2-ylmethyl)amino]quinolin-2(lH)-one; 4-[(3S)- 

1- azabicyclo[2.2J]oct-3-ylamino]-6-chloro-3-(5- 
morpholin-4-yl-l H-benzimidazol-2-yl)quinolin-2 20 
(lH)-one; 6-chJoro-3-(5-morpholin-4-yl-lH- 
benzimidazol-2-yl)-4-(piperidin-3-ylamino)qumolin-2 
(lH)-one; 6-chloro-4-{ [2-(dimethylamino)ethyl] 
amino}-3-(5-morpholin-4-yl- 1 H-benzimidazol-2-yl) 
quinolin-2(lH)-one; 4-[(3R)-l-azabicyclo[2.2.2]oct-3- 25 
ylamino]-6-chloro-3-(5-morpholin-4-yl- 1 H- 
benzimidazol-2-yl)quinolin-2(lH)-one; 6-chloro-3-(5- 
morpholin-4-yl-l H-benzimidazol -2 -yl)-4- [(pipe ridin- 

3- ylmemyl)amino]quinolin-2( 1 H)-one; 6-chloro-3-(5- 
morpholin-4-yl-lH-benzimidazol-2-yl)-4-[(piperidin- 30 

4- ylmethyl)amino]quinolin-2(lH)-one; 4-{L(lR,2R)-2- 
aminocyclohexy 1 ]amino } -6-chloro -3 -(5 -morphol in-4 - 
yl-1 H-benzimidazol-2-yl)quinolin-2( 1 H)-one; 4-[(4- 
aminocyclohexyl)amino]-6-chloro-3-(5-morpholin-4- 35 
yl-1 H-benzimidazol-2-yl)quinolin-2(l H)-one; 4-{ 
[(2S)-2-amino-3-methylbutyl]amino}-6-chloro-3-(5- 
morphinol in-4-yl - 1 H-benzimidazol-2 -yl)quinol in-2 
(1 H)-one; 4-({ [4-(aminomethyl)phenyl] 
methyl }amino)-6-chloro-3 -(5 -morpholin-4-yl-l H- 40 
benzinudazol-2-yl)quinolin-2(lH)-one; 6-chloro-3-(5- 
morpholin-4 -yl- 1 H-benzimidazol -2 -yl)-4- [(pyrrol idin- 

2- ylmethyl)amino]quinolin-2(lH)-one; 4-{[(lR)-l- 
(aminomethyl)propyl]amino}-6-chloro-3-(5- 
morpholin-4-yl-l H-benzimidazol-2 -yl)quinolin-2 45 
(lH)-one; 4.{[(lS)-2.amino-l-(phenylmethyl)ethyl] 
amino } -6-chloro-3 -(5-morphol in -4 -yl-lH- 
benzimidazol-2-yl)quinolin-2(l H)-one; 6-chloro-4-{ 
[3-(4-methylpiperazin- 1 -yl)propyl]arnino}-3-(5- 
morpholin-4-yl-l H-benzimidazol-2 -yl)quinolin-2 50 
(1 H)-one; 6-chloro-3-(5-morpholin-4-yl-l H- 
benzimidazol-2-yl)-4-{[ 1 -(phenylmethyl)piperidin-4- 
yl]amino}quinolin-2(lH)-one; 6-chloro-3-(5- 
morpholm^-yl-lH-benzimidazol-2-yl)-4-[(3- 
moroholin-4-ylpropyl)amino]quinolin-2(lH)-one; 55 
6-c hloro-3-(5-morpholin-4-yl-l H-benzimidazol -2 -yl)- 
4«[(2-piperidin- 1 -ylethyl)amino]quinolin-2(] H)-one; 
6-chloro-3-(5-morpholin-4-yl- 1 H-benzimidazol-2-yl)- 
4 -[(pyridin-3 -ylmethy l)amino] quinolin-2( 1 H)-one ; 
6-chloro-4-{[3-(l H-imidazol-1 -yl)propyl]amino}-3- 60 
(5-morpholin-4-yl- 1 H-benzimidazol-2 -yl)quinolin-2 
(1 H)-one: 6-chloro-3 -(5-morphol in-4-yl-l H-benzimi- 
a^zol-2-yl)-4-[(pyria^n-4-yImemyl)annno]quinolin-2 
(lH)-one; 6-chloro-4-{[2-(methylamino)ethyl]amino}- 

3- (5-morpholin-4-yl- 1 H-benzimidazoI-2-yl)quinolin-2 65 
(1 H)-one; 6-chloro-4-{ [(2 -methyl- 1 -piperidin-4-yMH- 
benzimidazol-5-yl)methyljamino}-3-(5-morpholin-4- 
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yl-1 H-benzimidazol-2-yl)quino!in-2(l H)-one; 
6-chloro-3 -(5-morphol in-4 -yl- 1 H-benzimidazol -2-4- 
[(2-pyrrolidin- 1 -ylelhy l)amino]quinolin-2(l H)-one; 
6-chloro-3 -(5 -morphol in-4 -yl-1 H-benzimidazol -2 -yl)- 
4-(pyrrolidin-3-ylamino)quinolin-2(lH)-one; 4-{[(lR, 
2R)-2-aminocyclohexyl]amino}-6-chloro-3-f5-(4-me- 
thylpiperazin- 1 -yl)- 1 H-benzimidazol-2 -yl]quinolin-2 
(1 H)-one; 4-[(4-aminocyclohexyl)amino]-6-chloro-3- 
[5 -(4-methylpiperazin- 1 -yl)- 1 H-benzimidazol-2-y 1] 
quino!in-2(lH)-one: 4-({[4-(aminomethyl)phenyl] 
methyl }amino)-6-chloro-3-[5-(4-methylpiperazin-l - 
yl)-l H-benzimidazol-2-yl]quinolin-2(l H)-one; 
6-chloro-4-{(2-(metliylamino)ethyl]amino}-3-[5-4- 
methylpiperazin-l-yl)-lH-benzimidazol-2-yl]quinolin- 
2(1 H)-one; 6-chloro-3-[5-(4-methylpiperazin-l -yl)- 
lH-benzimidazol-2-yI]-4-{[3-(4-methylpiperdzin-l-yl) 
propylj amino }qui nol in-2( 1 H)-one: 6-chloro-3-[5-(4- 
methylpiperazin-l -yl)-lH-benzimidazol-2-yl]-4-{[l - 
(phenylmethyl)piperidin-4-yl]amino}quinolin-2(lH)- 
one; 6-chJoro-3-[5-(4-methylpiperazin- 1 -yl)-l H- 
benzimidazol-2-yl]-4-[(2-pyrrolidin-l-ylethyl)amino] 
quinolin-2(l H)-one; 6-chloro-3-[5-(4-methylpiperazin- 
1 -yl)- 1 -benzimidazol-2-yl] -4-(pyrrolidin-3-ylamino) 
quinolin-2(lH )-one; 6-chloro-3-[5-(4- 

metliylpiperazin-1 -yl)-lH-benzimidazol-2-yl]-4- 
(piperidin-4-ylamino)quinolin-2(lH)-one; 6-chloro-3- 
(5-morphoIin-4-yl-lH-benzimidazol-2-yl)-4-[(2- 
piperidin-2-ylethyl)amino]quinolin-2(lH)-one; 
4-[(3S)-l -azabicyc!o[2.2.2]oct-3-ylamino]-7-chloro-3- 

(5-morpholin-4-yl-lH-benzimidazol-2-yl)quinolin-2 * 
(lH)-one; 7-chloro-3-(5-morpholin-4-yl-l H-benzimi- 
dazol -2 -yl)-4 -(piperidin-3-ylamino)quinol in-2 (1H)- 

one; 6-chloro-3-[5-(4-methylpiperazin-l-yl)-lH- , 
benzimicbzol-2-yl]-4-[(piperidin-2-ylmemyl)ainino] 
quinolin-2(l H)-one; 6-chloro-3-[5-(4-methylpiperazin- 

1- yl)-lH-benzimidazol-2-yl]-4-{[(2S)-pyrrolidin-2- 
ylmethyl]amino}quinolin-2-(lH)-one; 6-chloro-3-[5- 
(4-methylpiperazin-l -yl)-l H-benzimidazol -2 -yl]-4-{ 
[(2R)-pyrrolidin-2-ylmemyl]amino}quinolin-2(lH)- 
onc; 6-chloro-4-({[(2S)-l-ethylpyrrolidin-2-yl] 
methyl }amino)-3-f5-(4-methylpiperazin- 1 -yl)-l H- 
benzimidazol-2-yl]quinolin-2(l H)-one; 6-chloro-4-({ 
[(2R)-l-emylpyrrolidin-2-yl]methyl}amino>3-[5-(4- 
methylpiperazin-1 -yl)-l H-benzimidazoI-2-yl]quinolin- 
2( 1 H)-one; 4-f (3S)- 1 -azabicyclo[2 .2.2]oct-3-ylamino] - 
3-(lH-benzimidazol-2-yl)-6-[4-(methyIoxy)phenyl] 
quinolin-2(lH)-one; and 6-(3-aminophenyl)-4-[(3S)-l- 
azabicyclo[2.2.2]oct-3-ylamino]-3-(lH-benzimidazol- 

2- yl)quinolin-2(l H)-one. 
In some embodiments, the invention provides: a method of 

inhibiting a serine/threonine kinase or a tyrosine kinase, the 
tyrosine kinase selected from Fyn, Lck, c-Kit, c-ABL, p60src, 
FGFR3, VEGFR3, PDGFRa, PDGFRp, FLT-3, or Tie-2; a 
method of treating a biological condition mediated by a 
serine/threonine kinase or a tyrosine kinase, the tyrosine 
kinase selected from Fyn, Lck, c-Kit, c-ABL, p60src, 
FGFR3, VEGFR3, PDGFRa, PDGFRp, FLT-3, or Tie-2; and 
the use in the manufacture of a medicament for inhibiting, or 
treating a biological condition mediated by, a serine/threo- 
nine kinase or a tyrosine kinase, the tyrosine kinase selected 
from Fyn, Lck, c-Kit, c-ABL, p60src, FGFR3, VEGFR3, 
PDGFRa, PDGFRP, FLT-3, or Tie-2. In such embodiments, 
the compound is selected from one of the above-listed com- 
pounds, a tautomer of the compound, a pharmaceutical ly 
acceptable salt of the compound, a pharmaceutically accept- 
able salt of the tautomer, an enantiomer or diastereomer of the 
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compound, an enantiomer or diastereomer of the tautomer, an 
enantiomer or diastereomer of the pharmaceutically accept- 
able salt of the compound, an enantiomer or diastereomer of 
the pharmaceutical!)' acceptable salt of the tautomer, or a 
mixture of the compounds, enantiomers, tautomers, or salts. 5 
In some such embodiments, the invention provides the com- 
pound, the tautomer of the compound, the pharmaceutically 
acceptable salt of the compound, or the pharmaceutically 
acceptable salt of the tautomer, or mixtures thereof. The 
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invention further provides methods for inhibiting any of the 
serine/threonine kinases described herein utilizing these 
compounds and methods of treating biological conditions 
mediated by any of the serine/threonine kinases utilizing 
these compounds. 

It is understood that the invention is not limited to the 
embodiments set forth herein for illustration, but embraces all 
such forms thereof as come within the scope of the following 
claims. 



SEQUENCE LISTING 



<160> NUMBER OF SEQ ID NOS : 6 

<210> SEQ ID NO 1 
<211> LENGTH: 6 
<212> TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 
pept ide 

<4 00> SEQUENCE: 1 

His His His His His His 
1 5 



<210> SEQ ID NO 2 
<211> LENGTH: 15 
<212> TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 
<220> FEATURE: 

<223> OTHER INFORMATION: c-term amidated 
<400> SEQUENCE: 2 

Gly Gly Leu Phe Asp Asp Pro Ser Tyr Val Asn Vai Gin Asn Leu 
15 10 15 



<210> SEQ ID NO 3 
<211> LENGTH: 19 
<212> TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 
<220> FEATURE: 

<223> OTHER INFORMATION: c-terra amidated 
<4 00> SEQUENCE: 3 

Gly Gly Gly Gly Lys Val Glu Lys He Gly Glu Gly Thr Tyr Gly Val 
15 10 15 

Val Tyr Lys 



<210> SEQ ID NO 4 
<211> LENGTH: 17 
<212> TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
<2 20> FEATURE : 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 
<220> FEATURE: 
<221> NAME/ KEY: MOD.RES 
<222> LOCATION: (15) 

<223> OTHER INFORMATION: phosphorylated Ser 
<220> FEATURE: 

<223> OTHER INFORMATION: c-term amidated 



Case 1 :09-cv-01201-RMC Document 1-2 Filed 06/30/2009 Page 188 of 190 



US 7,470,709 B2 
337 338 

-continued 



<400> SEQUENCE: 4 

Ser Gly Ser Gly Lys Arg Arg Glu lie Leu Ser Arg Arg Pro Ser Tyr 
15 10 15 

Arg 



<210> SEQ ID NO 5 
<211> LENGTH: 22 
<212> TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE : 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 
<220> FEATURE: 
<221> NAME/ KEY: MOD.RES 
<222> LOCATION: {1) 
<223> OTHER INFORMATION: AHX 
<220> FEATURE: 

<223> OTHER INFORMATION: c-term amidated 
<400> SEQUENCE: 5 

Xaa Ser Gly Ser Gly Ser Gly Leu Tyr Arg Ser Pro Ser Met Pro Glu 
15 10 15 

Asn Leu Asn Arg Pro Arg 
20 



<210> : SEQ ID NO 6 
<211> LENGTH: 14 
<212> TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: Synthetic 

peptide 
<220> FEATURE: 

<223> OTHER INFORMATION: c-term amidated 
<400> SEQUENCE: 6 

Gly Gly Gly Gly Pro Lys Thr Pro Lys Lys Ala Lys Lys Leu 
1 5 10 



What is claimed is: 

1. A method of treating cancer comprising: administering 
to a cancer patient an effective amount of a compound of 
Structure I, a tautomer of the compound, a pharmaceutically 
acceptable salt of the compound, a pharmaceutically accept- 
able salt of the tautomer, or mixtures thereof, wherein the 
cancer is selected from hematologic cancers, acute myelog- 
enous leukemia, ovarian carcinoma, breast carcinoma, lung 
cancer, colon cancer, prostate cancer, pituitary cancer, 
chronic myelogenous leukemia, or acute lymphoblastic leu- 
kemia, and Structure I has the following formula: 

I 




55 



60 



65 



wherein, 

A, B, C, and D are all carbon or one of A or D is nitrogen, 
and B and C are both carbon; 

R 1 is selected from the group consisting of — H, — F, — CI, 
— Br, — I, substituted and unsubstituted straight and 
branched chain alkyl groups having from 1 to 8 carbon 
atoms, substituted and unsubstituted cycloalkyl groups, 
substituted and unsubstituted heterocyclyl groups, sub- 
stituted and unsubstituted heterocyclylalkyl groups, 
substituted and unsubstituted alkoxy groups, substituted 
and unsubstituted heterocyclyloxy groups, or substi- 
tuted and unsubstituted heterocyclylalkoxy groups; 

R 2 is selected from — H, — F, — CI, —Br, —I, — N0 2 , 
— CN, substituted and unsubstituted straight and 
branched chain alkyl groups having from 1 to 12 carbon 
atoms, substituted and unsubstituted cycloalkyl groups, 
substituted and unsubstituted aryl groups, substituted 
and unsubstituted aralkyl groups, substituted and unsub- 
stituted heterocyclyl groups, substituted and unsubsti- 
tuted heterocyclylalkyl groups, — OH, substituted and 
unsubstituted alkoxy groups, substituted and unsubsti- 
tuted heterocyclylalkoxy groups, — NH 2 , substituted 
and unsubstituted — N(H)(alkyl) groups, substituted 
and unsubstituted — N(alkyl) 2 groups, — C(=0) — • 
NH 2 , substituted and unsubstituted — C(=0) — N(H) 
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(aryl) groups, substituted and unsubstituted R 10 is — H. 

-C(=0)— N(alkyl)(aryl) groups, substituted and 2. The method of claim 1, wherein R 9 is H. 

unsubstituted — C(=£>)— N(aryl)^ groups, substituted . _ . , . , . _ , . _,. , # jr „ 

» , . , ~, ~\ xt7t?./ ii i\ 3. The method of claim 1, wherein R is selected from — H, 

and unsubstituted — C(=0)— N(H)(aralkyl) groups, __ ^ t . . , ' . 

substituted and unsubstituted -C(=0>-N(alkyl) 5 ^ -CI, substituted and unsubstituted straight or branched 

(aialkyl) groups, substituted and unsubstituted cham alkox >> substituted and unsubstituted pipendinyloxy, 

-C(=0)— N(aralkyl) 2 groups, or —COJ\- substituted and unsubstituted morpholinyl, or substituted and 

d3 . . . . - IT r ~, 0 , ~ XT unsubstituted piperazinyl. 

R J is selected from — H. — F, — CI, — Br, — 1, — CN, r r J 

substituted and unsubstituted straight or branched chain 10 4 - ^ method of claim 1, wherein R 1 is F. 

alkyl groups having from 1 to 8 carbon atoms, substi- 5. The method of claim 1, wherein R 2 is selected from — H, 

tuted and unsubstituted cycloalkyl groups, substituted — F. — CI, — Br, — I, methyl, methoxy, or — C0 2 H. 

and unsubstituted aryl groups, substituted and unsubsti- 6 ^ metnod 0 f claim 1, wherein R 3 is selected from — H, 

tuted aralkyl groups, substituted and unsubstituted het- ^ _ F _£! _ Brj met hoxy, and dimemylamino groups. 

erocyclyl groups, substituted and unsubstituted hetero- „" ....... . .^4- 

1111 i au u ♦ a a * * a 7. The method of claim 1. wherein R is selected from — H 

cyclylalkyl groups, — OH, substituted and unsubstituted ^ ^ 

alkoxy groups, substituted and unsubstituted heterocy- 3 * 

clyloxy groups, substituted and unsubstituted heterocy- 8 ^ method of claim 1, wherein R 5 and R 8 are indepen- 

clylalkoxy groups, substituted and unsubstituted 20 Gently selected from — H, — F, — OH, or saturated heterocy - 

— N(H)(alkyl) groups, substituted and unsubstituted clyl groups; or R 5 is absent if A is nitrogen; or R 8 is absent if 

— N(alkyl) 2 groups, or substituted and unsubstituted D is nitrogen. 

— N(H)(heterocyclylalkyl) groups; 9. Th e method of claim 1, wherein A and D are both darbon, 

R 4 is selected from the group consisting of — H and sub- R 5 is — H. and R 8 is — H. 

12raAo^mrms bS,itU,ed ^ ^ ' '° " 10 The me ' h ° d ° f daim *' Wherei " R6 and R? inde " 

on a oms, pendently selected from — H, — F, — CI, — CN, substituted 

R and I R are independently selected from -I I -1', afld unsubslituted straight ^ branched chain alk ^, 

— OH, or saturated heterocyclyl groups; or R is absent , . r . 0 , . A . , . , . 

^ 8 . , .?L . '. having from 1 to 8 carbon atoms, substituted and unsubsti - 

lf A is nitrogen; or R is absent if D is nitrogen; 30 , ..... ... . . 

„ fi , - , „ ^ tuted pyrrolidinyl groups, substituted and unsubstituted mor- 

R and R are independently selected from — H, — F. — CI, . . . . .. . , , , , ^ „ , . , 

„ t ^vT L J . , . " phohnyl groups, substituted and unsubstituted piperazinyl 

— Br, — I, — CN, substituted and unsubstituted straight r T ; / . . i_.-_.jj- ■ • I 

. . , , , . „ , , . c . ^ " groups, substituted and unsubstituted diazepinyl groups, sub- 

and branched chain alkyl groups having from 1 to 8 . : , . . , . . . . , 

. . _ • j v . . . . stituted and unsubstituted tnazolyl groups, substituted and 

carbon atoms, substituted and unsubstituted heterocy- . , . . 
clyl groups, substituted and unsubstituted heterocycly- 35 unsubstituted thiomorpholine 1 -oxide groups, substituted 
lalkvl groups, substituted and unsubstituted _S md unsubstituted pyridinylalkyl groups, substituted and 
(=6) 2 — N(H)(alkyl) groups, substituted and unsubsti- unsubstituted — S(=0) 2 — N(alkyl) 2 groups, OH, substi- 
tuted — S(=0) a — N(alkyl) 2 groups, —OH, substituted mted md unsubstituted straight and branched chain alkoxy 
and unsubstituted alkoxy groups, substituted and unsub- groups, substituted and unsubstituted heterocyclyloxy 
stituted heterocyclyloxy groups, substituted and unsub- 40 groups, substituted and unsubstituted heterocyclylalkoxy 
stituted heterocyclylalkoxy groups, substituted and groups, substituted and unsubstituted — N(alkyl) 2 groups, 
unsubstituted — N(H)(alkyl) groups, substituted and substituted and unsubstituted — N(H)(heterocyclyl) groups, 
unsubstituted — N(alkyl) 2 groups, substituted and substituted and unsubstituted — N(alkyl)(heterocyclyl) 
unsubstituted — N(H)(heterocyclyl) groups, substituted 45 groups, substituted and unsubstituted — N(H)(heterocyclyla- 
and unsubstituted — N(alkyl)(heterocyclyl) groups, lkyl) groups, substituted and unsubstituted — C(=0>— N 
substituted and unsubstituted — N(HXheterocyclyla- (alkyl^ groups, substituted and unsubstituted — C(=0) — N 
lkyl) groups, substituted and unsubstituted — N(alkyl) (alkyl)(piperidinyl) groups, substituted and unsubstituted 
(heterocyclylalkyl) groups, substituted and unsubsti- _ C(=0)-(morpholin-4-yl) groups, or substituted and 
tuted — C(=0)— heterocyclyl groups, substituted and 50 unsubstituted — C(==0)-(piperazin- 1 -yl) groups; or R 6 is 
unsubstituted — C(=0)— N(H)(alkyl) groups, substi- absent if B is nitrogen; or R 7 absent if c is nitr0 gen. 
tuted and unsubstituted — C(=0) — N(alkyl) 2 groups, _ . . r t . „ , JL . 
substituted and unsubstituted ^(=0>^N(H)(hetero- f method of claim 1, wherein the compound has the 
cyclyl) groups, or substituted and unsubstituted lollowmg formula: 
— C(:=0) — N(alkyl)(heterocyclyl) groups; 55 

R 9 is selected from the group consisting of — H, substituted /== = \ / \ 

and unsubstituted alkyl groups having from 1 to 12 / \ N ' \ c ^ 

carbon atoms, substituted and unsubstimted alkenyl f nh 2 HN-^V jf \ / 

groups having from 1 to 12 carbons, substituted and M III > " 
unsubstituted aryl groups, substituted and unsubstituted 
aralkyl groups, substituted and unsubstituted heterocy- 
clyl groups, substituted and unsubstituted heterocycly- 
lalkyl groups, — OH, substituted and unsubstituted 

alkoxy groups, substituted and unsubstituted heterocy- 65 
clyloxy groups, — NH 2 > an d substituted and unsubsti- 
tuted heterocycrylaminoalkyl; and 
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12. 'ITie method of claim 1, wherein the cancer is acute 
myelogenous leukemia, ovarian carcinoma, breast carci- 
noma, lung cancer, colon cancer, prostate cancer, or chronic 
myelogenous leukemia. 

13. The method of claim 1, wherein the cancer is acute 
myelogenous leukemia. 

14. The method of claim 12, wherein the compound has the 
following formula: 



NH 2 HN 



-O-O 



— CH 3 . 




15 



20 
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1 5. The method of claim 1 3, wherein the compound has the 
following formula: 



— CH 3 . 



10 




16. The method of claim 1, wherein the cancer is acute 
myelogenous leukemia, ovarian carcinoma, breast carci- 
noma, colon cancer, or prostate cancer. 

17. The method of claim 11, wherein the cancer is acute 
myelogenous leukemia, ovarian carcinoma, breast carci- 
noma, colon cancer, or prostate cancer. 
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